MUHHCTEPCTBO HAYKU U BBICILIEI'O OBPA3OBAHN S POCCUIMCKOM ®EJEPAILIMU

denepanbHOE TOCYIAPCTBEHHOE OI0KETHOE 00Pa30BaTEIbHOE YUPEIKICHUE

BBICILIEr0 00pa30BaHUS

«TOnBATTUHCKHI FOCYJaPCTBEHHBIN YHUBEPCUTET)

b51.0.03.

(unoexc oucyuniumbvl)

PABOYASA TPOI'PAMMA JUCIHUIIIMHBI

YHpaBHCHI/Ie pUCKaMu, CUCTEMHBIN aHaJIN3 U MO CIIMPOBAHUC 1,2

(Haumenoganue OUCYUNIUHbL)

110 HAITPABJICHUIO IMOAT OTOBKHU

20.04.01 TexnocdepHas 6€30MacHOCTb

HaIPaBJICHHOCTD (TTPOQHIIb)

CucreMsl YHpaBJICHUA HpOI/ISBO,I[CTBeHHOI\/'I, HpOMbIIJ_IJ'IeHHOI\/'I U DKOJIOTUYECKOU

0€e30IacHOCTBIO

dopma 00yueHHsI: OUHAS
I'on HaGopa: 2021
O6mast tpynoemkocts: 8 3E

Pacnpenesienne 4acoB JUCUMILIMHBI N0 ceMeCTPam

CemecTp 1 2
dopMa KOHTPOJISA 3a4er IK3aMeH Hroro

Bun 3anarnii
Jlexuun 4 4 8
JlabopaTopHbIie
IIpakTueckue 6 6 12
PykoBomcTBO: KypcoBsie paboThl (ipoektsi) / PI'P
[TpomexyTouHasi aTTECTAIUS 0,25 0,35 0,6
KonTakTtHas pabora 10,25 10,35 20,6
CamocrosTenbHas paboTa 130 125 255
KonTponn 3,75 8,65 12,4
Hroro 144 144 288




PaGouyto nporpammy coctaBui(u):
J.n.H., mpodeccop JI.H. 'opuna

(OonarcHocme, yueHoe 36anue, cmenensb, Pamunus M.0.)

(Oonducnocms, yuenoe 36anue, cmenenv, Pamuaus 1.0.)

PenensupoBanue padoueit mporpaMMbl U CIUTUIUHBL:

OtcyTcTBYET

Perenzenr

(OonacHocmy, yueHoe 36anue, cmenensb, Pamunus 1.0.)

PaGouas mporpamma nuctuIuinHbl cocraBiieHa Ha ocHoBaHuu ®I'OC BO u yueOGHOrO
IUIaHa HampaBJiieHus MoaAroToBku (cneruanbHoctd ) 20.04.01 TexHocdepHas 6€301MacHOCTb

Cpok aeiicTBusi padoueii mporpaMMbl THCHHIIMHBI 10 «31» aBrycra 2023 r.

YTBEPXJIEHO

Ha 3acenanuu MHCTUTYTa MHXXEHEPHON U HKOJOTMYECKOM 0€301acHOCTH

(mporokoun 3acenanust Ne 2 ot «07» cents0ps 2020 1.).



1. lleab ocBOEHUA TUCUHMIIIINHBI

Lenb ocBOEHUS AUCHUIUIMHBI — (POPMUPOBAHUE Y CTYACHTOB TEOPETUUECKUX 3HAHUM,
MPaKTUYECKUX YMEHUH M HaBBIKOB B 00JAacCTH OLIGHKM U YIOPABIEHHUS PpUCKAMU

MIPOU3BOACTBEHHBIX 00BEKTOB M MPOI[ECCOB TEXHOCHEPHI.

2. MecTto aucnuniaunbl B crpykrype OIIOII BO

JIMCuMNIMHBL U MPAKTUKH, HA OCBOCHMM KOTOPBIX Oa3upyercs NaHHas IUCIUILIMHA!
Wudopmarimonnbie TeXHOIOTUU B chepe 6e30macHoCTH, MOHUTOPUHT 0€3011aCHOCTH.
JIMCUMIIIIMHBL U TPAKTUKH, JUIsI KOTOPBIX OCBOEHHME JaHHOW JUCLMILIMHBI HEOOX0IUMO
Kak mpemamecTsytoniee: CucTeMbl yIpaBieHHs TexHochepHoi 6e3omacHocThIO 1,2,

3. [Inanupyembie pe3yabTaTbl 00y4eHHA

®opmupyemsbie U
KOHTPOJIHpyeMble
KOMIIETCHIIUH
(ko1 ¥ HAMMEHOBAHME)

HNupuxkaropsl
JOCTHKEHHS
KOMIIeTeHII il
(K0Jl 1 HANMEHOBAHUE)

I[lnanupyembie pe3yiabTaThbl
00y4eHust

OIIK-5. Criocoben
paspabaThiBaTh
HOPMaTHBHO-IIPABOBYIO
JIOKYMEHTAIUIo cepbl
npodeccruoHabH O
JIeSATEIbHOCTH B
COOTBETCTBYIOIIUX
00J1acTax 0e30macHOCTH,
MIPOBOIUTH IKCIIEPTH3Y
MIPOEKTOB HOPMATHUBHBIX
MIPaBOBBIX aKTOB

OIIK — 5.3 Pa3zpaGoTka
JIOKAJIbHBIX HOPMATHBHBIX
aKTOB IO OIEHKE PHCKOB
0 OTACIBHBIM
HaTpaBJICHUSI
TEXHOC(EpHOU
0e30MmacHOCTH

3HaTh: TEXHOJIOTUIDO M METOJLI
MIPOBENICHUS OI[EHKH PUCKa

YMmerTs: pa3pabaTbIBaTh
JIOKaJIbHbI€ HOPMAaTUBHBIE AaKThI
IO OL[EHKE pUCKa

Bianets: HaBbIKaMM NPOBENECHUS
OLICHKH pHUCKa, pa3paboTKu
MEpPONPUATUNA IO  YIPABJICHHIO
puckamu




4. CTpyKTYypa U coepKaHue TUCHUILTHHbI

@opMBbI TEKYIIETO

Bun HaumeHoBaHHe TeM KOHTPOJISA
. . HNurepakrus,
Moayas (pa3aen) yueOHO 3aHATHH Cemectp | O0bem, u. Bbanasl (HaMMeHOBaHHUe
padoThI (yueOHO# paboThI) T OIIEHOYHOT0
cpeacTna)
Tema 1 Cucrema | Jlek Jlexuus 1 .1. Meroasl 1 4 - - Ormpoc cTy1eHTOB
yIpaBIIEHUS OXpaHOH OLICHKM  pucKa  JJIs MIpH crayue
TpyAa. YmpaBieHUe obecrnieueHus MIPAKTUYECKUX
npodeccruoHaIbHBIMU 0e30macHOCTH pabor. baza
pPHCKaMH. BBINOJIHEHUS paboT TECTOBBIX 3aJIaHUH.
Tema 1 Cucrema | Ilp [IpakTHueckoe 3aHATHE 1 2 15 - Otuer o
yIpaBJiIeHUS OXpPaHOU 1 «Metonpl IPaKTUYECKOMY
Tpyra. YIpaBleHUE UACHTU(DUKALIMNA PHCKA. 3ansTHio Nel
npoeccruoHaIbHBIMU HAZOP, SWIFT»
pHCKaMH.
Tema 1 Cucrema | Ilp [IpakTueckoe 3aHATHE 1 2 15 - Ortuer o
YIPABIIEHUS OXPaHOH 2 «Metozsl MIPAKTUYECKOMY
Tpyna. YmpaBlieHHE ONpENENCHUsT HCTOYHUKA 3aHATHIO Ne2
npodeccuoHaAIbHBIMU pHcCKa. Huarpamma
pUCKaMHU. Ucuxkasser, FTA»
Tema 1 Cucrema | Ilp IIpakTnyeckoe 3aHsATHE 1 2 15 - Otuer no
YIPABIIEHUS OXPaHOU 3 «Metopsl IIPAKTUYECKOMY
TpyZa. YIpaBileHHE OIIPENCIICHUS 3aHsaTHIO Ne3
npo¢eccroHaIbHBIMU MOCTIEICTBUN pHCKa.
PUCKAMHU. FMEA, ETA»
Tema 1 Cucrema | Ilp [IpakTnyeckoe 3aHATHE 1 - 12 - Otuer o
yIpaBJIeHUS OXpaHOU 4 «Metompl aHamm3a IPaKTUYECKOMY
Tpyra. YHpaBlleHUE CpencTB KOHTPOJIA. 3aHsaTHIO Ned
npoeccruoHaIbHBIMU lanctyk-6abouxka,
pUCKaMHU. HRA»
Tema 1 Cucrema | Cp CamocrosiTebHOE 1 130 - - Ompoc CTyIeHTOB

YIPABJIEHUS OXPaHON

N3YUYCHHEC MaTCpHraa, HE

TIpH crravue




Tpyna. YmpaBlieHHE BONICNIIET0 B  KypC MPAKTHYECKUX
podecCHOHAILHBIMHU JCKIHH pabor. baza
pHCKaMH. TECTOBBIX 3aJaHUM.
Cp AHKeTHpOBaHUE o 1 1 3 AHketa
Kypcy
K ITogroroBka k cmaue 1 3,75 -
JK3aMeHa
ITIA Cnaua 3auera 1 0,25 40 Bank TecToBBIX
(uTOrOBBIN TECT/Cavya 3aanuii /Bompockr
3a4yeTa yCTHO K 3a4eTy
(TUChMEHHO)
Hroro: 144 100




®opmMbI TEKYLIEro

Bun HaumeHoBaHnue Tem KOHTPOJIA
. . HNHTepakTHB,
Moayas (pa3gen) | y4deOHO¥ 3aHATHI Cemectp | O0Bem, u. Baaasl (HamMeHOBaHMe
padoThI (yueoHO¥ padoThI) T OI[€HOYHOT 0
cpeAcTBa)
Tema 2. | Jlex Jlexuns 2.1. 2 2 - - Ompoc cTy1eHTOB
[TpodeccrnonansHbie Wnentudukarus TIpH criavue
PHUCKH. npodeccruoHambHBIX MPAKTUYECKUX
Wnentuuxanms. PHCKOB. pabot. baza
TE€CTOBBIX 3aIaHUN.
Tema 2. | Ip [IpakTHueckoe 3ansaTue 5 2 2 15 - Otuer no
[Ipodeccuonanbuble «OueHka MIPAKTUIECKOMY
PHCKH. po¢hecCHOHaIbHOTO 3aHATHIO0 NoS
Wnentu puxanms. pucka 1o Gu3nIecKuM
dakTopam. MeTon
IPOBEPOYHOI0 JIMCTA,
Meron Parina-Kunun»
Tema 2. | IIp [IpakTueckoe 3anstue 6 2 2 12 - Ortuer o
[IpodeccrnonanbHbie «OneHka MPAKTUIECKOMY
PHCKH. po¢ecCOHaIbHOIO 3aHATHIO Neb
Wnentnduxanus. pHCKa MO XUMUYECKUM
daxTopam. Merton
MIPOBEPOYHOIr0 JIUCTA,
Mmeron Darina-Kunumy»
Tema 3. | Jlex Jlexuus 3.1. TexHonorus 2 2 - - Ormpoc cTy1eHTOB
[IpodeccrnonanbHbie OLIEHKHU npu craye
pucku. TexHomnorus npo¢ecCHOHATBHBIX NPaKTUYECKUX
OLIEHKU PHCKOB PHCKOB pabot. baza
TECTOBBIX 3aIaHUN.
Tema 3. | Ip [Ipaktueckoe 3ansatue 7 2 2 15 - Otuer 1o
[IpodeccuonanbHbie «OueHka MIPAKTUYECKOMY

pucku. TexHosorus
OLICHKU PUCKOB

1po¢ecCOHaIbHOIO
pHCKa 1o
9PrOHOMHUYECKUM

3ausaTuro N7




dakropam. MeTon
MIPOBEPOYHOI O JIKCTA,
Mmeron Darna-Kununy

Tema 3. | IIp [Ipaktuueckoe 3ansTe 8 2 2 15 Otuer o
[Mpodeccnonanpublie «OrneHka MPaKTUIECKOMY
pucku. TexHomorus TPaBMOOE30MacHOCTH 3aHsaTHIO Ne8
OIIEHKH PHCKOB TEXHOJIOTHYECKOTO
nporecca
Tema 3.1 Cp CamocrosiTenbHOe 2 95 - Omnpoc cTyneHToB
[TpodeccnonanbHblie U3y4YeHHE MaTepHaia, He Ipu caade
pucku. TexHomorus BOILEIIEr0 B KypC MPAaKTUIECKUX
OLIEHKU PUCKOB JEeKIUN pabot. baza
TECTOBBIX 33JJaHHMH.
Cp AHKETMpPOBAaHUE IO KYpCY 2 1 3 Ankera
K [ToaroroBka K SK3aMeHy 2 35,65 -
1A Craua ’K3aMeHa 2 0,35 40 Bompocsr! k
(UTOrOBBII1 TECT) JK3aMEHy
Uroroserii Tect
Hroro: 144 100




5. O0pa3oBarejibHbIe TEXHOJIOTHI

TexHonorus ®opmbl 00yueHHs MeTozsl o0yueHus
Texnonoruss  TpaguuuoHHoro | Jlexuus. Harnsgnsle, CJIOBECHBIE,
o0y4eHus — opranusanus | [Ipaktuueckoe 3aHsTHE. IPaKTUYECKUE.
yuyebHOro mpomecca B  By3se, | CamocrosTenpHas
OCHOBaHHasi  Ha  JIGKLMOHHO- | paboTa.

CEMUHAPCKO-3a4E€THOU dopmax | UaauBugyanpHOe

o0y4yeHus JOMaIlHeE 3aJaHue.

TexHonorus MOAYJIBHOTO | JIeKIUA-KOHCYNbTALUS. Pemenne  cuTyanMoHHBIX
o0ydeHus — opranusanus | CemuHap ¢ | 3amad.

y4eOHOro mporecca JUisl MOJHOIO | MCIOJb30BaHUEM MeTona | [Ipe3eHTalioHHBINH METO.
OBJIa/ICHUS coliepXKaHUEM | aHajH3a KOHKpeTHbIX | CaMocTosiTeNnbHas padoTa.
00pa3oBaTeIbHBIX MPOrpaMM Ha | CUTYallUH. KoncynbTanus.

OCHOBE HE3aBUCHMBIX Yy4eOHBIX
MoayJen c y4€TOM
UHAUBUAYAJIBHBIX HWHTCPECOB U
BO3MOXHOCTEN CyOBEKTOB
00pa3oBaTeIbHOrO NMpolecca.

NunuBunyanbHas padbora.

NudopmanuoHHbIe TEXHOJOTHHU
- crernuanbHble CIOCOOBI,
OpOrpaMMHBIE U TEXHUYECKHE
cpenctBa (KMHO, ayauo — H
BHUEOCPEICTBA, KOMITBIOTEPHI)
11 paboThl ¢ HH(OpMaLuen

Jlekus-tipecc-
KOH(epeHIIUs.
BusyanbHast jgeKius.

[Ipe3eHTalMOHHBI METOL.

@DopMbI U METO/IBI 00 yUEHHS

JAucTtanumonHoe odyyeHue

CeTeBasi TexHOJIOTMSI — WH3yueHHe Kypca (y4ueOHOM
JTUCIUTUIMHBI) TOCPENCTBOM  DJIEKTPOHHBIX  y4eOHO-
METOIMYECKHUX MaTepHaoB, pa3MeIeHHbBIX B
oOydaromieil cpene ¢ HCIOIb30BAHUEM KOMIIBIOTEPA,
MOAKIIIOUYEHHOT 0 K ceTh MIHTEepHET.

CD-texnosiornsi — wm3ydeHue Kypca (yuyeOHOUH
JUCHUIUIMHBI), TPEICTABJICHHOIO0 CTYJIEHTY B BHUJE
ABTOHOMHOW 3JIEKTPOHHOM oOyuwaromei CHCTeMbl U
AJIEKTPOHHOM BEpCUU y4e0HO-METOINYECKUX
matepuasioB Ha CD-nucke.

6. MeToauueckue YKa3daHus 10 0CBOCHUIO TUCITUIIJIMHBI

Tema 1 CucTreMa ynpaspJieHUsi OXpaHoii Tpyaa. YnpasJieHue npogeccuoHAIbHBIMHA

pUCKaMH.
Heab u 3a1a4u U3yyeHusl.

Llenp — mody4eHHE TEOPETHUECKUX 3HAHUH B OONACTH YIpPaBICHUS pPUCKAMU U
MIPUMEHEHUS CUCTEMHOIO ITOJIX0/1a B YIIPABIECHUN PUCKAMH.

Samaun:

- I103HaKOMHUTBCS C TEOPETUUECKUM MATEPHAIIOM 110 YIIPABIECHUIO PUCKAMM.

- ITory4nTh 3HaHUS 10 IPUMEHEHUIO CHCTEMHOIO ITOAX0/a B YIIPABICHUHU PUCKAMHU.
W3y4uB naHHbIM MOAYJIb, CTYJIEHT JOJIKEH:

- HUMETh IPEJCTABICHUE O BUAAX PHUCKOB.

- 3HATh ITOAXOABI 1O YIIPABICHUIO PUCKAMM.

- BJIAJICTh BUAAMU AITOPUTMOB B 3aBUCHMOCTHU OT IIPUPO/IbI BOSHUKHOBEHUS PUCKOB.

ITpu pabote Hag MoayJIeM:




CTyACHTaM PCKOMCHAYCTCA HAa4aTb U3YUCHHC C Teopemqecxoﬁ qacCTH.

Tema 2. lIpodeccuonanbubie pucku. Unenrudguxanus.
ean u 3a1aun N3ydeHMsl.
lens — QopMupoBaHuEe MPEACTABICHUS W MPAKTUYSCKUX KOMIETEHIUH 10

UJIECHTU(UKALIMK TPO(HECCHOHATBHBIX PHCKOB.

3agauu:

W3ydeHue TUMOBBIX aJIrOPUTMOB IPOBEACHUS UICHTH(PHUKAIUU NPOHECCHOHATBHBIX
PHCKOB.

[Tony4eHne mpakTHYECKUX MPOBEICHUS UIEHTU (PUKauu MpodheCcCHOHATBHBIX PHCKOB.
WN3yunB naHHBIA MONYJIb, CTYAEHT JOJDKEH:

UMETh Mpe/iCTaBIeHNe O METoAaX MPOBEACHHS HIeH TU(DHUKAIIUU TPO(ECCHOHATBHBIX
PHCKOB.

3HaTh METObI IPOBEIEHUS UIEHTH (PUKALUU PO ECCUOHATIBHBIX PUCKOB.

YMETh MPUMEHSITh METO/IbI HICHTU(DUKALUN PUCKOB B PO eccr OHAIbHOM
JEeSITeTIbHOCTH.

BJIa/IETh: HABBIKAMM IIPUMEHEHUSI METO/I0B aHAJIM3a PUCKa B PO ecCHOHaIbHON
JeSITEIbHOCTH.

[Tpu pabote Hag MOmyJIeM:

CTYZEHTaM PEKOMEHAyeTCsl HauyaTh U3yYEHHE C TEOPETHUECKOM 4acTH.

Ilpu oceoenuu memvl He0OXOOUMO:

M3YYUTh Y4EOHBIN MaTepHua;

IIPY HEOOXOAMMOCTH 3aaTh MPEIOABATEIIO BOIIPOC HAa opyMme.

Tema 3. Ilpodeccnonanbubie pucku. TexHosorus ouenku puckon Lleas u 3agaun

U3y4YeHus.

Heab 1 3a1a4u H3yYeHHUH.
Llenps — moay4eHue NpakTHY €CKUX HABBIKOB OLEHKH MPOQECCHOHATBHBIX PUCKOB.
3agauu:
[TomyueHne npakTHYeCKUX HaBBIKOB a/lallTalliy METOAOB OLICHKU PUCKA K
KOHKPETHBIM CUTYaIlHsIM.
WN3yunB naHHBIA MONYJIb, CTYAEHT JOJDKEH:
MMETD NPEICTABICHUE O TEXHOJIOTUHU MPOBEAEHHS OLEHKH PUCKOB TEXHOJIOINYECKUX
IIPOLIECCOB, TEXHOJIOTMYECKUX ONepaluii, 000py10BaHMUsL.
3HATh METObl AaHAJIN3A PUCKA.
yMETh IPUMEHATh METO/Ibl aHAIN3a PUCKA K KOHKPETHBIM CUTyalUsIM B
po(hecCOHAIbHON AESITENbHOCTH.
BJIa/IETh: HABbIKAMH IIPUMEHEHMSI METOI0B aHAJIM3a pUCKa B podeccr OHaIbHOMN
JIeSITeIbHOCTH.
[Tpu pabote Hag MOmyJIeM:
CTYZ€HTaM PEKOMEH/1yeTCsl HauaTh U3yYEHHUE C TEOPETUYECKOM YacTH.
Ilpu oceoenuu memwvl He0OXOOUMO:
M3YYUTh Y4EOHBIN MaTepHua;
BBITIOJIHUTD MTPAKTHYECKUE PaOOTHI.



7. OneHo4HbIe cpeacTBa

7.1. I1acniopT OLlEeHOYHBIX CPeICTB

Cemect Kox konTpoupyemoii HaumeHoBaHue
p KOMIIETEeHIIUM (WJIU ee 4aCTH) OLICHOYHOI'0 CPEACTBA
1,2 OIIK -5 [IpoTOKONBI MPAaKTUYECKUX 3aJaHHUU

Nel-8

Bonpocsr k 3auery NeNel -48
Bompocs! k sx3ameny NeNe 1-60
TecroBbie 3aganus NoNe 1-500

7.2. TumoBble 3alaHUd WJIM HUHBbIE€ MaTepHabl, H606X0)_II/IMLIC AJid TEeRylmero

KOHTPOJS

7.2.1. Ilpaktudyeckoe 3ausitue 1 «Metoabsl uaeHtupuxkanum pucka. HAZOP,

SWIFT»

Tunosoi npumep 3aganus

Tabmuna 1 - [IpuMep OCHOBHBIX YIIPABJISIFOLIMX CJIOB M UX OOLIHME 3HAYEHUS

VYnpasnsromee cI0BO

CMmbIca

HE nmu HET [TonHoe oTpuLiaHue 1eNel TPOoeKTa

BOJIBIIIE VYBenuueHune Konmm4ecTBa

MEHBIIE YMeHbIIeHNE KOJIMYeCcTBa

TAK XKE, KAK KauecTBeHHOE N3MEHEHHE/ yBETMUCHU €

YACTb KauecTBeHHOE M3MEHEHH e/ yMEHbIIICHNE
3AMEHA Jlornyeckasi IpOTUBOIOJIOKHOCTD LEISAM IIPOEKTA

JIIPYT'OH, YEM

TTonuas 3amena

Tabnuna 2 - [Tpumepsl OTKIOHEHUH U CBSI3aHHBIE C HUMU YIPABJIAIOLIME CIOBA

ITpumep nns
Vnpasnstomee | [Ipumep 11 mpOMBIIIIIIEHHOT'0 o
Tum oTkiIoHEHHA MpOrpaMMHUPyEMOi
CJIOBO npoiiecca N
BJIEKTPOHHOMN CHCTEMBI
OTpunatenbHbId HET Ilenb HE TOCTUTHYTA JaXKe JlaHHBIE U CUTHAJIBI

YaCTUYHO, HAIIPUMEP HET IIOTOKA | yIPABJIEHUS HE IPOXOMST

KommuecTBeHHEI BOJIBIIE
€ U3MEHEHUS

KommuectBeHHOE yBEIMUEHNUE, JlaHHBIC ITepeaaroTcs ¢ 0oee
Hampumep 0osiee BhICOKas BBICOKOH CKOPOCTBIO, YEM
Temmeparypa TpedyeTcs

MEHBIIIE

KomnuectBennoe ymenbiienue, | JlanHble nepenatorcs ¢ 6omee
HalpuMep CHUKEHUE HU3KOU CKOPOCTBIO, YEM




TeMIepaTypbl Tpebyercs
KauecTBeHnnsbie TAK XKE, |Bbinonnenue npyroi IIpucyrtctByeT
U3MEHEHUA KAK orepaluu/3ramna IOIIOHUTEILHBIA WIIN
OIIMOOYHBIN CUTHAI
YACTb Jocturayra 4yactp e, JlaHHBIEC UM CUTHAJIBI
HaIpuMep, TOJIBKO 4acTh YIPAaBJICHUSI HEMOJHBIE
MpeIHa3HAYeHH O KUJKOCTH
[IEPEMECTHIIACH
3ameHa ITEPEMEHA |Hmeercs oOpaTHBIN IOTOK B HeymecTHbIe curHaisl nim
KaHaJlax ¥ 0OpaTHBIC JTaHHbBIE
XUMUYECKUE PEAKIINN
JAPYT'OU, |Pe3ynbTatr HE COOTBETCTBYET JlaHHBIE UM CUTHAIIBI
YEM TEpBOHAYAJIBHOM 11€JIH, YIIPaBJIEHUS HEBEPHBIE
HalpuMep NPUMEHEH Apyron
MaTtepual
Bpewms PAHO @yHKIUS BBIIONHSETCS paHblie, | CHTHaIbI HOCTYNAOT
YeM HYXKHO, HallpuMep CJINILIKOM PaHO
OXJIXKACHHUE UIH UIbTpaLus
I[TO3HO | ®yHkuwms BelnosHsAETCA o3aHee, | CUurHanbl NOCTyHarT
4YeM HaJl0, HallpuMep CJIMILIKOM IO3]THO
OXJTXKACHHE U (PUITbTpALUs
ITopsinox nnu [MTPEXE, | ®yHKUus BBITOJHIETCS Cursansl MOCTyNaT
I0CJIEI0BATENIbH YUEM CIIMILKOM PaHoO B paHbIile, 4eM Tpedyercs
OCTb MMOCJICA0BATEIFHOCTHU JICHCTBHI,
HaIlpuMep CMEIIMBAHUE WU
HarpeBaHue
I[TOCIJIE DyHKIMA BBIIOJIHACTCS CurHassl MOCTYNAIOT MO3XKeE,

CIIMIIKOM ITI031HO B
IMOCJICA0OBATCIIbHOCTH, HAITPUMEDP
CMCHIMBAHUC UJIM HAI'PCBAHUEC

yeM TpeldyeTcs

Ta6muma 3 - CBOMCTBa UCCIIEyEeMOI CUCTEMBI (BapUAHTHI 3aTaHU )

No
i [Tpouecc Cutyauus [TocnencrBus
1. ®peseposa | B mporecce dpesepoBaHus CTpyKKa HAUMAeT |  3aKIMHUBAHUE CTPYKKU
HUE Ha PEXYILYI KPOMKY U NPENATCTBYET €€ MEXIy MUIACTUHON U

paboTe B CIenyIOUMil MOMEHT BpPE3aHHUsL.

3arOTOBKOM U ITOBPEXACHUE
IIJJACTHHBI.

2. ®pe3epoBa

HHUC

Hapyuien pexxum pezanus

HeynoBnersopurenbHas
LIEpOXOBATOCTh
00paboTaHHOM MOBEPXHOCTH:
OonbInas mojgaya Ha 3y0




bpe3bl, Manas CKOpOCTh

pe3aHus
Tpancnopt pa3pbIB MEXIPOMBICIOBOTO MoXKap pa3uTus, TOPEHHE
MpPOBKa HedTerazonpoBoa BEIIECTBA Pa3IUTHA,
HedTenpon HCTIAPSAIOIIE-TOCS C
YKTOB MMOBEPXHOCTH KUAKOCTHU
Tpancmopt pa3pbiB MEKIPOMBICIIOBOTO B3pbIB ra30BOro o0Jaka,
MpOBKa HedTerazonpoBoa XapaKTepusyercs
rasa rno BO3HUKHOBEHHEM yIapHOI
ra3ornpoBoj BOJIHBI
y
Henapadun | ABapust B aMmMuadHoM komrpeccope. [locne MOMaJaHuE KUIKOT O

u3alus | TeKyILEero peMoHTa YCTaHOBKY aMMHaKa 13
nenapaguHU3anun BBIBOIVIIN Ha | IPOMEXYTOYHOrO COCyJa B
TEXHOJIOTHYECKHUI pexuM. B mpomecce mycka | LWIMHIP BTOPOU CTYIIEHH,
BBISICHWJIOCH, 4YTO  TpPyOONpOBOJ  MOKPHIT YTO IPUBEJIO K
apaoM. CTapmuii omepatop ¢ MAUIMHUCTOM | THJIPABIMYECKOMY ylnapy u
OPUCTYNIUIIM K  OTOrPEBY TpPyOOIIPOBOAA, | OTPBIBY KIAMaHHON KOPOOKH
MOpy4YuB HaOMIOZCHHE 32 KOMIIPECCOpPaMH
orepaTopy XOJIOJUIIBHOTO OT/IeJICHUSI.

Bo3BpatuBumicek B KOMITPECCOPHYIO,
MalIMHUCT OOHApYXHJ Ha IpHEeMe BTOPOM
CTYHEHHM BMECTO H30BITOYHOIO JaBJICHUS
BakyyM. OH OTKpBLI BEHTUJIb MTO/IAYU KUJKOTO
aMMMaKka B anmapar, IOCJIE Yero yCibIIall
CTyK B ULWJIMHJApPAaX KOMIIPECcopa, a 3aTeM
pe3kuii yaap.
[TpousBoac | HeynosierBopurenbHoOe KpereHue opyca [Tpu morpy3ske 6pyc
TBO packaTuics
LEJUIIOJIO3bI
JIPEBECHOM
Macchl,
Oymaru u
KapTOHA
PemonT 0 | Ilpu ycTaHOBKE EPEHOCHOIO 3a3EMIICHUS HA Kopotkoe 3ambikaHue,
00CITyKHBa | KOHTAKThI CEKIIMOHHOIO pa3beAMHUTENS, OHA | TEPMUUYECKHE 0XKOTH JIUIIA,
HUE U3 CTpYOLIMH ToMajia Ha OTKPbIThIE LIEeH, NPEATIeYn i
ANIEKTPO0O | TOKOBEIYIME YACTH aBTOMaTa, HaX oS LIHecs AIIEKTPOMOHTEPA
Opy/10BaHU 10J1 HaIpsHKEHUEM
s

HepeBoobp [Tpu mogave OpyCKOB B HAMIPABIISIONINE BosgelictBue aBmxymuxcs,

aboTka POJIMKH OIIEpaTOop JIEBOU PyKOM IIPOABUHYII pasneTaroimuxcs,

OpyCOK, IIPU 3TOM CpabOTaI MEXaHU3M
OrpaHHYCHHS JUIMHBI OpyCKa U MOIHSIIACh
TOPIIOBOYHAS UJIA, TIPOU30IIEI BEUIET YaCTH
Opycka

BPAIIAOIINXCSI TPEMETOB,
JeTanen, MallIuH




IpyHTa, MONaJaHue BIard B MyQTbl, KOPpO3us

9. Tokapnas HeOGoub11ast CKOpOCTh pe3aHus pH [IepoxoBaTocTs He
00paboTKa | 3HAYMUTENBHBIX MOJaYax MM 00paboTKa 0€3 | COOTBETCTBYET TPEOOBAHUSAM
COX yepTeKka
10. TokapHas OOJIBIION BBIJIET 3aTOTOBKH OTHOCHUTEIHHO KoHycHOCTh NOBEPXHOCTH
00paboTKa | KyJauKoB MaTpPOHA, MOBBIIIEHHBIH H3HOC pe3lia CBEPX JIOMYCTUMOTO
U3-3a OT)KMMa JIeTald U OT)KUMa pe3lia B 3HAaYEHUS
pesuenepxarene
11. Toxkapnas |HenpaBuibHas ycTaHOBKa JE€Tald B MAaTPOHE Heob6paboTannsie
00paboTKa | TOKapHOT'O CTaHKa, e CMEIEeHHIE (bparMeHTHl TOBEPXHOCTH,
«YEPHOTA»
12. TokapHas | PacnionoxxeHre LIEHTPOBBIX OTBEPCTUH HE IIO HeoGpaboTanubie
00paboTKa | OcH 3arOTOBKHU (bparMeHThl IOBEPXHOCTH,
«YEPHOTA»
13. | OnexrpocH |[loBpexaeHuss U OTKa3bl B pabOTe MAaCISTHBIX ABapus C okapoM B
abkeHUe | BBIKIIOYATEsIeH pacIpeaeauTebHbIX
yCTpoOMCTBax
14. | DnekrpocH | OOpBIB OJHOIO WM 00OUX MPOBOIOB JIMHUU [ToBpexaeHne BO3yIIHbIX
abxeHue JMHUH 3JIeKTponepeaaun
15. | DOnexrpocH |CoenuHeHHe Mexay co00H AByX mpoBoaoB |[loBpexneHne BO3MYIIHBIX
a0xeHue  |[JIMHUM  (CXJIECTBIBAHME HEU30JIMPOBAHHBIX |JIMHUH 3JIEKTpOIEpesaun
TIPOBOJIOB)
16. | OnekrpocH |IlepekpbiTHe M30JISIMK BCIEACTBUE TPO30BbIX | [IoBpexkIeHHE  BO3MYIIHBIX
abxeHue | pas3psIoB JVHMN IEKTpoIepeiaun
17. | OnexrpocH |[loBpexaeHue orop u npoBosioB | [IoBpexxeHne  BO3IYIIHBIX
abkeHUE  |aBTOTPAHCIIOPTOM M JPYTUMH MEXaHU3MaMHU | JIMHUH 3JIEKTpoIepeaadyn
18. | DnekrpocH |JlebekTbl HM3rOTOBICHUS OMOp, MPOBOAOB | [loBpexaeHHEe BO3MYIIHBIX
abXkeHue | U30JIATOPOB JMHMN JIEKTpoIIepenadn
19. |DnekrpocH |IlepekpbiTre N3OISMLUH U3-3a ITHIL [ToBpexneHne BO3AYLIHBIX
abxeHue JMHUH AJIeKTpoIiepeiaun
20. | DnekrpocH | HecoorBercTBHE omop, IPOBOJOB u |[loBpexxaeHne  BO3AYIIHBIX
abkeHUE | M30JIATOPOB MPUPOJHO-KIMMATHYECKUM 30HaM |JIMHUHN 3JIEKTpoIepeaun
21. | DnekrpocH | HempaBuiibHBINM MOHTaX OMOP U MPOBOJIOB [IoBpexnenne  BO3AYIIHBIX
abxeHue JMHUH SJIEKTpoIiepeiadn
22. |DneKTpOCH |HapylleHWe MpaBui mpu MoHTaxe (kpyteie| I[loBpexaeHue KabeabHBIX
abxkeHne |u3ruObl Ha TMOBOpPOTaxX KalOesns, JIOMAalolMe | JIMHUHN 3JIeKTporepesadn
MOSICHYIO M3OJISILIUIO KU Kabems, mepeKkpyTKa
Kabens, Beaymias K U3JIOMy U30JIALUH U AP.);
23. | DnekrpocH | HempaBuibHas JKCILTyaTalus kaOerneii | [loBpexxnenne  KaGenbHBIX
abxkenue |(pa3peiB Kabens B My(dTax OT NpOCEAaHUs |JIMHUHN dIEKTpOIepesadyn




Kabesst oT OY)KJAIOMUX TOKOB U JIP.);

24. | DnekrpocH | Hapymienus MEXaHUYECKON npounoctd | [ToBpexaenne  kabelbHBIX
abxkeHue |kabenmedl  3eMJICpOMHBIMM  MallMHAMHM U | JIMHUH 3JIE€KTpoIepesadyn
MEeXaHU3MaMHI (o 70% oT BCEX
MOBPEXIECHU), a TaKxe pH
TPAaHCIOPTUPOBKE W  XpaHeHHHM  (yIapsl,
BMSTHHBI U ID.);
25. | DnekTpocH | DneKTpuyeckue nmpodou B KaOenbHBIX Mydrax | [loBpekaenue  kaOeiabHBIX
abxxeHue | (COENMHHUTENbHBIX) U Ha KOHIIEBBIX BOPOHKAX, | JIMHUHN 3JIEKTpOIEpeaun
ydacTkax kabeinel, MpooKEHHBIX C OONIBIINM
YKIJIOHOM;
26. | DneKkTpocH | DNEKTpUYEeCKUd MpoOOH W30JsIUMU  OHOM, | [ToBpexkneHue  KaOeiabHBIX
a0OkeHne | AByX UM Tpex (a3 6e3 oOpbIBa KU, JUHUH 3JIEKTponepenadn
27. | DnexrpocH | OOpbIB OJHOMW, ABYX HIJIM TpexX KMl kabens ¢ |[loBpexaeHne — KabeiabHBIX
abkeHHe | 3a3eMJIeHHEM UM Oe3 3a3eMJIeHMUS, JIMHUH 3JeKTporepeaayn
28. | DnekrpocH |JlehexTo WU3TOTOBJICHHS kabens | [ToBpexnenne  kabembHBIX
abkeHUe | IPOM3BOAMTEIIEM; JMHUH 3JIeKTpoIiepeiadu
29. | DnektpocH | HapymieHus mpu npokiiajake kaodes; [ToBpexnenne  kaOeIbHBIX
abxeHue JMHUN 3JIeKTpoIiepeiadu
30. | Dnekrpocu | Crapenue u u3HOC U30suu (MexayhasHoi u | [ToBpexaeHne  KaOenbHBIX
a0keHUE | IOSACHOMN); JIMHUH 3JIEKTponepenadn
31. | Dnekrpocu |[lomamanue Biaru u KOppo3usi Metaiuimueckux | [loBpexxaenue  kKaOelabHBIX
abxxeHue  |yacred (MeTauIM4ecKux 000J0ueK Kadesns); JMHUH 3JIEKTponepenadn
32. | Tpancnopr | U3MeHeHUE CXeMbl HATPYKCHUS Kopposuonnoe
UpOBKa | TpyOONpPOBOJOB (TeMIlepaTypa, pocajkKa, pacTpecKuBaHue
rasa Iy4eHue), 4TO B OTJENBHBIX CIydyasx Ha MarucTpabHbIX
y4yacTKax ¢ Ae(peKTaMu CBapKu U ra30npoBOIOB 1o
MEXaHUYECKUMU MOBPEXIECHUAMU (3aAUpaMH, | HAaIPsHKEHUEM
BMSITHHAMU | JIp.) TIPUBOAUT K KPUTHIECKOMY,
HapsLKEHHO-11€(OPMUPOBAHHOMY COCTOSTHUIO
33. | Tpaucnopt | O6pa3oBaHue roQpsl U pa3phiB 1Mo Teiy TpyOs! | PasphiB ra3onpoBo/ja,
UPOBKa BBIOPOCHI ra3a, moxap
rasa
34. | Tpaucnopt | TpelyHa 1mo monepeyHoMy IBY ¢ BBIXOJ0M Ha | Pa3phiB ra3onpoBoja,
HpOBKa MeTaJIT TPYOBI BBIOPOCHI raza, moxap

rasa




35.

Tpancnopr | CBuul B Tene TPYObl OT MEXaHUUECKUX Pa3peiB ra3onpoBoja,
UpOBKa IIOBPEXKIEHU N BBIOPOCHI ra3a, moxap
rasa
36. | Tpaucnopt | [ToBpexmeHue TpyObl Ha MMOA3EMHOM ydacTke | Pa3pbiB ra3onpoBo/ja,
HUpOBKA I'YCEHUYHON TEXHUKOU BBIOPOCHI raza, moxap
rasa
37. | Tpancnopt | MUKpOTPEUIMHBI B CTBIKOBOM CBAPHOM Pa3peiB ra3onpoBoja,
UPOBKa | COGIMHEHUHU TPYO BBIOPOCEHI ra3a, moXxap
rasa
38. | [lepekauka | I3HOC MOAIMIMITHUKOB, Pa0OYHX KOJIEC WU BuOpanus arperara,
KHUJIKOCTEH | pOTOPOB, YINIOTHEHUH, PE3UHOBBIX JeTaeit MOBBIIICHHBIH YpOBEHb
Myt oymMa M HU3MEHEHHE €ro
TOHAJbHOCTH, IOBBIIICHHBIE
paboune TOKH, MyJIbCALUU
JlaBJICHUS
39. | I[lepekauka | U3HOC paboumx Kojec [Nanenne nmogaun u Hamopa
KUAKOCTEN npu PAaKTUYECKU
HEU3MEHHOW MOTpebseMoi
MOLIHOCTH
40. ITepekauka | Hapylienue ieHTpOBKH arperara, [Ieperpes nogMMITHUKOB
JKUAKOCTEH | HEIpaBUJIbHAs yCTaHOBKA IO UIMITHUKOB
HenpaBunpHas cMa3ka HOAUIMITHUKOB,
M3HOC MOJIIUITHUKOB
41. | Ilepexauka | HapymieHue 1ieHTpOBKH arperarta [ToBblmeHHas motpedasiemast
xuakocter | [lepeTskka canpHUKa, MOIIIHOCTb
M3HOC pabodero kKoseca
42. | Ilepekauka | He BbinepiaHbl pa3mMepsl pabodero Kojeca Hacoc HE BBIJIaET
KUAKOCTEH | UJIM JOMTYCKHU IIPU €ro yCTaHOBKE 3asBJIGHHBIX ~ MOJa4ud U
N3Hoc pabouero koeca, Haropa
cMelleHne paboudero koJeca
43. | Ilepekauka | 3acopeHHE KJIalIaHOB OOBeMHBII HACOC HE BBIAAET
xuakocreil | I3HOC yIioTHEHM U KJIallaHOB 3adBJICHHBIX  IOJAYU U
Haropa
44. | Ilepekauka | HapyiieHue 1ieHTpOBKH arperara [ToBbleHHass noTpedisiemMas
xkuakocrert | [Ieperskka caipHUKa, MOILIHOCTb
U3HOC paboyero kojeca
45. | Ilepekauka | He BbIep:kaHbI TOIYCKH H3T OTOBJICHUS Teus o Bamy Hacoca
JKUAKOCTEH | CAIbHUKOBOI'O YIUIOTHEHHUS
Huskoe kauecTBO MaHXKeT
46. | Ilepekauka | HapyiieHue ieHTpOBKH arperara, [ToBwimennast BUOparus
KHUJIKOCTEH | HeIOCTaTOYHAS dKECTKOCTh PaMbl

wi pyHaaMeHTa




Heot0OanancupoBaHHBIN pOTOP
n My dra

47.

ITepexauka
JKUJIKOCTEN

He obecrieuen Tpedyemblii «pazber» poropa B
MHOT'OCTYIE€HYaThIX HACOCaX

[IpeBblIeHHE 1OMYCTUMON TeMITepaTyphl
MepeKaurBaeMOn JKUIKOCTH

3akJIMHUBAHKUE POTOPA

48.

ITepexauka
KUAKOCTEN

M3HOC OAIITUITHUKOB

KaBHUTAIIHA,

HapyIIeHUE 3aTSHKKU Pe3bOOBBIX COCTUHECHUN
KpETUJICHHUST HACOCa UJIN JBUTATEIIS

[ToBbITICHHAS] BUO pALIHS

49.

[Tepexauka
JKUJIKOCTEN

[Tonaganue TBEPABIX YACTHIL

3aKIMHUBAaHHUE POTOPA

50.

[Tepexauka
JKHUJIKOCTEN

M3HOC canbHUKOBOIO YIUIOTHCHUA,
HU3HOC TOPHOBOI'O YIUIOTHCHUA

Teub mo Bally HacocCa

Tabmuna 4 — [Mpumep BemonHenus 3aganus no meroxy HAZOP

Cym
eCTB
0 y OTBercT
| .
Ynpa Bo3mo m BEHHBIN
IHopsn e Tpedyembl
.. | BasA0 | Daeme | OTkione | xuble |[locaencr Mpumeu 3a
KOBBIil 3J1eM e
mee HT HHE NpUYH BUS aHue . BbIIOJIHE
HOMep CHTBI aecTBUA
CJI0BO HbI HHE
ynpa . .
aeicTBUi
BJICH
usi
1 HET |Bemwec |Her Peszeps | Her Her |Hepony |Paccmorpe | omeparop
TBO A |BellecTBa |yap MOTOKa cTuMmas | Tb
A MyCT |BellecTBa CUTyall | BO3MOKHOC
AB s Thb
peaxTop. YCTaHOBKHU
B3peis CHUTHajia
TPEBOrU
HU3KOI0
YPOBHS
BELIECTBA,
a TaKxe
peine
CBEPXHU3K
Oro ypoBHS
JUTSL
OCTaHOBKH
Hacoca B
2 HET |Ilepem |Bewmectso | Hacoc |B3peis Her |Henony |HeoOxomu | anmapatu
elIeHu | A He A cTUMas | MO UK




e nepeMen] | OCTaHO CUTYalll | U3MEPSTh
BELIECT | aeTCs BJIEH, A CKOPOCTb
Ba A JIMHUSA MepeMEIIEH
co epeKp usi
CKOpOC bITa BEILlECTBA
TBIO, A,
Oob I obecrieuuT
en b CUTHaNI
repeme HU3KOU
HICHUS CKOpPOCTH
BEIECT MOTOKA U
Ba B YCTaHOBUTH
pene
CKOpPOCTH
MOTOKA JUJIs
OCTaHOBKH
Hacoca B
BOJIb | Bemec |PesepBya |3amonn|Pesepsya | Her |Cutyan |Paccmorpe | ammapatd
INE |tBOA |p eHue |p us Obuia | Th UK
3aI0JIHSIE |PE3epB | NEPENONH OBl BO3MOKHOC
TCSA CBEpPX |yapa |€H, oOHapy |Tb
YCTaHOBJ |U3 BELECTBO KeHa YCTaHOBKHU
€HHOMU TaHKep | [onajio B npu CUTHaJIa
HOPMBbI a o0nacTh UCCIEN0 | BBICOKOTO
psaoOM ¢ BaHUU | YPOBHS
pesepByap pe3epBy | BeUleCcTBa
oM apa A ipu
OTCYTCTBUH
MPENBAPUT
€IbHOMN
UICHTH(PUK
02078
BOJIb |Ilepem |Ilepemem |Henpa |Bo3moxu | Her - [IpoBeputh | annapaty
IIIE |ewmenu |eHo BWIBH |0 IIOTOK U UK
e OonbIiee | bIA COKpalllEeH XapakTepuc
BEILIECT | KOJIMYECT | pasMep | ue TUKH
BaA |BO paboue | mpous3BoOL Hacoca B
BELIECTBA |TO UTEIBHOC TEYEHUE
A Kojeca | TH BBOJIA
Hacoca CHCTEMBI B
NEUCTBHE.
[Ipespiie | Henpa | [Ipomykig IlepecMoTp
HHE BHWJIBHO | Us OyIeT eTh
CKOPOCTH |YCTaHO | COAepxkKaT npoLenypy
MOTOKA BJIIEH |b BBOJIA
BEI[ECTBA |HACOC | M30BITOK CHCTEMEI B
A BEILIECTBA NeiicTBUE
A
MEH |Bemec | Menbiee | Husku | Hemcnpas | Her |Henmony |Paccmorpe | omepatop




v

BIIIE |TBO A |kommuecT |H Hast cTumas | Tb
BO YPOBEH | BCACBIBAIO CUTYalll | BO3SMOXKHOC
BEILECTBA | b mas s Th
A BEIIECT | FOJIOBKA YCTaHOBKHU
Ba A B |Hacoca. CUTHaJIa
pezepB | BoamoxH TPEBOTH
yape |0 HU3KOI0
3aBUXPEH YpOBHS
ue BEIllECTBA
MMOTOKa, A, a Takxke
MIPUBOJIS pene
niee K CBEPXHHU3K
B3pBbIBY. Oro ypoBHS
Hapymen Tt
ue MoTOoKa OCTaHOBKH
BEIECTBA Hacoca B
A
MEH |Ilepem |Cuuxenu |Jlunus | B3peis Her |Heponmy |HeoOxomu | ammapaty
BIIE |emenu |e qacTH4 cTUMast | MO UK
e CKOpPOCTH | HO CUTyalu | U3MEPATH
BEILECT | TOTOKA 0J10KM 'y CKOpPOCTh
Ba A  |BellecTBa |poBaHa nepeMenieH
co A , s
CKOpOC yTeuka BELIECTBA
ThIO, BEIIIECT An
MEHBIII Ba A, YCTaHOBUTH
e CHHXE CHUTHAJ
rnepemMe HUE HU3KOM
HICHUS MIPOU3B CKOpPOCTH
BEILECT OJIUTEIN MOTOKA U
Ba B BHOCTHU pene
Hacoca CKOpPOCTH
MOTOKA JJIst
OCTaHOBKH
Hacoca B
TAK |Bemec | Umeercs |Bemec |Heussect |Cone |[lpuemn |IIpoBeputh | Macrep
KE, |tB0 A |npyroi TBOB |HBI pXaH |emas JKCILTyaTar|
KAK KUJIKUK | pe3epB ue CUTyally | MOHHbIE
Martepuall, | yape BCEX i JeicTBus
aHaJoruy |3arpss pesep nepcoHasna
HBIN HEHO BYyapo
BEILIECTBY B
A, Takxe IIPOB
nepemMel epsito
aeMblil B TH
HAKOIUTE aHan
JbHBIN U3Up
pe3epByap VIOT
hi ()

3arpy




3KH B

pesep
Byap
8 TAK |Ilepem |B ciyuae HeoOxoaumo mpoBectu 6onee geTajibHOe TEXHOJIOT
KE, |emeHn |nmepemen UCCIIEJOBAHUE
KAK |e CHHUS
BEIIIECT | BELIECTBA
BaA |A
IIPOMCXOJL
AT
KOppo3us,
3po3us,
KpUCTAILI
u3amus
Win
paznoxeH
ue
9 TAK |Peakto | YTeuka B |Heucn |3arpssue |[lpun | YcinoBH | YcraHOBUT | Opuramup
XE, |p peakTop | paBHOC | HUE ATBIA | O- b JIaTUUK,
KAK Th OKPY’Kal0 | CIIOCO | IpremJie | 00ecreunB
JUHUM | IIEH 0 Mast AN
KJIamaH | cpeJibl YCTaH | CUTYalld | OTKJIFOYEHU
a wi OBKU |5 € MOTOoKa,
YIUIOTH TpyO KaK MO>KHO
eHus orpo Ommke K
BOJIa peaxkTopy
10 |3AME |Ilepem |Iloroxu |[laBne |3arpssne |Her |HeymoB |Paccmotrpe | omepatop
HA |emeHu |BemiecTBa |HUEB |HHUE JICTBOPHU | Th
e oT peakTo | pe3epByap TeJbHAas | BO3MOXKHOC
BELIECT | peakTopa |pe a CUTYallH | Th
BaA |K BBIIIE | MaTepHal o YCTaHOBKHU
HAKOIUTE |HEOOXO | OM U3 HEBO3BPATH
JBHOMY | AMMOr |peakTopa oro
pesepByap | 0 1 KJIallaHa Ha
y HOpMa TpyOoIpoB
(obpaTHOE | TBHOI one
Hampasiie |pabor
HUE BI
MOTOKAa) | Hacoca
11 JAPYT | Bemec |B B Heussect | Cone |IIpuemn - -
OI, |[TtBO A |pesepByap |pesepB |HbL. pXKUM | emast
YEM e yape |3aBuCAT |o0€ cUTyauu
HaXOJUTC | HAaXOMIH | OT pesep |4
g Apyroe |Tcs CBOICTB | Byapa
BEIIECTBO | OMACHO | BEIIECTBA | IPOB
(ue e epsto
BEIIIECTBO | BEIECT TH
A) BO aHaI




U3Up

VIOT
10
pasrp
Y3KH
12 JPVYT | Peakto | Buemmnsist |[Tomom |3arpsizae | OOec |Curyary | YCTaHOBUT | orepaTop
OoH, |p yTeuKa. Ka HUE neye |us b pese
YEM B JIMHUU |OKPYXXal |HUE |MOXKET |II0TOKA CO
peakTop nieu 1eJ10C | OBITh CKOPOCTBIO
HE CpeIbl. THOCT | OTIacHOI1 | cpabaThIBa
MOCTYIIAI0 Boszmoxe |u . HUS,
T HB3pbIB | TpyO |Heobxo |moctatoun
BELLECTBA OIIpO | AUMO oM Ju1st
BOJa |IEpenpo |MpenoTBpa
EKTHUPOB | IIEHUS
aHue B3pbIBa
TpyboIp
0BOJIA

Tabmuna 5 — Tabmuma a1 BeIIOIHEHUS 3a1anHus mo meroxy SWIFT

Onucanue W3BectHbie | UcTounnku u | [Ipenpinynmi W3Bectneie  u | HopMaTuBHEBIE
CUTyalluu PHUCKHI (baxTopsl OIBIT, YCHEXHU M | CyLIECTBYyIOIIME | TpeOOBaHUA U
pucKa HMHUUJICHTBI cpeacTBa OrpaHUYECHHUS
KOHTPOJIS
«4TO, ECIIN»
«4TO
MIPOU30MJIET,
€CIH ...»,
«4TO
CIIy4HUTCH,
eClu ...»
«MOT' KTO-TO
WIM  MOIJIO
YTO-TO ...».
Tembl NHCEMEHHBIX padoT
Ne i/ Tembl
1 O6mactu npumenenus meroga HAZOP.
2 Ob6mnactu npumenenus meroga SWIFT.
3 Cunbable ctoponsl HAZOP.
4 Cuipnble ctoporsl SWIFT
5) Orpanunuenus meroqoB HAZOP u SWIFT

Kparkoe onucanue u perjiaMeHT BbINOJHEHUS
[Tporrecc HAZOP moxeT kacaThcsi BceX (OpM OTKJIOHEHUS OT HaMEpPEHMH MpoeKTa U3-
3a HEJIOCTaTKOB B Ju3ailHe, KOMIIOHEHTEe (KOMIIOHEHTaxX), IUIAHOBBIX MpoLeAypax U




neiictBusAx denoBeka. OH yalle BCEro HCHONB3YeTCA Il YIYYIIeHUs JAu3ailHa WK
OIpENEeJICHUs] PUCKOB, CBSI3aHHBIX C M3MEHEHHeM nau3aiiHa. OOBIYHO 3TO BBHINONHSAETCS Ha
JTarne JeTaJbHOr0 MPOEKTUPOBAHHUS, KOI'/la JOCTYIHA MOJHAs JuarpaMmma IMpeanoiaraeMoro
nporecca 1 uHpopMaus 0 KOHCTPYKLUHU, HO TIPU 3TOM MU3MEHEHMs B IU3aiHE M0 -IIPEKHEMY
BO3MOXKHBI. OJHaKO OH MOXKET OBITh BBINOJHEH IMOATAMHBIM IOAXOAOM C Pa3IUYHBIMHU
HaIpaBJSIOMUMU U1 KaKJIOr0 3Tamna, MOCKOJIbKY KOHCTPYKLHSI Pa3BUBAETCS B JETalsX.
Uccnenopanne HAZOP taxke MOXeET OBITH BBHIMOJHEHO BO BpeMsi paboThl, HO TpeOyembie
W3MEHEHUSI MOTYT OBITh TOPOrOCTOSIIIIMMHU Ha 3TOM 3Tale.

Bxonrbl

Bxo/pl BKIIIOYAIOT TEKYILYI0 HHPOPMAILIMIO O CHCTeMe, IOJIJIeKallell pacCMOTpEHHIo, a
TaKKe HaMEPEHUs U TEXHUUECKHUE XapaKTEPUCTUKHU NpoekTa. [l annapaTHoro odecnedyeHus
9TO MOTYT OBITH UEPTEXKH, CHElU(UKALNU, TEXHOJIOIMUECKUE CXEMBbl, CXEMbl YIPaBJIECHUS
TEXHOJIOTMYECKUMHU MPOLECCAMU U JIOTUYECKUE CXEMBI, a TAK)KE NMPOLEA YPbl SKCIITyaTalluu U
obcnyxuBanus. Jngs HAZOP, ne cBs3aHHBIX ¢ 000pyIOBaHHEM, BXOJHBIE JaHHBIE MOTYT
IPEACTaBIATH COOOH J1I000I JOKYMEHT, OMUCHIBAIOMIUN (QYHKIIMHM M JIEMEHTHI UCCeyeMOoi
CUCTEMBI WJIM MPOLEAYPhl, HAIIPUMEDP, OPraHU3aLUOHHBIE IUAarpaMMbl U ONMCaHUs poJieH, a
TaKXe MPOEKT JOr0BOPa WJIM IPOEKT IPOLENYPHI.

UccnenoBanne HAZOP o00bIYHO NPOBOAMUTCS MEXAUCLUUIIIIMHAPDHOW KOMAaHIOH, B
KOTOPYIO JIOJDKHBI BXOAMTH pa3pabOTUMKH M ONEpaTopbl CUCTEMBl, a TaKXKe JMIa, HE
MMEIOIIU € HEMOCPEACTBEHHOIO YYacTUsl B MPOEKTUPOBAHUU WJIM paCCMAaTPUBAEMON CUCTEME,
mpolecce WM mpouenype. Bemymmii/koopauHaTop y4eObl AODKEH OBITH TPEHHPOBAH W
UMETh OIBIT PaboTHI ¢ ucciaenoBanusmu HAZOP.

Brixoan!

Brixoasl BkiO4arOT NpoTokoybl coBenlaHuid HAZOP ¢ OTKJIOHEHHSIMU IO KaXKIOMY
3aperuCTPUPOBAHHOMY IYHKTY 0030pa. 3amucd JOJDKHBI BKJIIOYATh: HCIOIb3YyEMOE
HaIpapJIsIOLee CIOBO M BO3MOXHBIE MPUYUHBI OTKJIOHEHUH. OHM TakKe MOTyT BKJIIOYATh
JNEUCTBUS 11 yCTPAHEHUS BBIABJIEHHBIX IPOOJIEM U JINIlA, OTBETCTBEHHOI'O 3a JEHCTBHE.

CusbHblEe CTOPOHBI U OTPAaHUUYEHUS

Cunbnble ctoponsl HAZOP Bxitouatot B ceds:

- IPEIOCTABISIET CPEACTBA JUISl CHCTEMAaTUYECKOI0 M3YYEHHsI CUCTEMBI, IIpoLecca Hiln
MIPOIIEAYPHI AJIs OTIpEe/IeNICHHs TOr0, KaKk OHa MOXKET He IOCTHYb CBOEH 11eJH;

- TPENoCTaBis€T MOAPOOHBIM M TIIATENbHBI AaHAIM3 MHOTIO(YHKIIMOHAIBHOM
KOMaH/I0H;

- BBISIBJISIET TOTEHIIMAIIbHBIE TPOOJIEMBI Ha ATalle IPOEKTUPOBAHUS MTPOLIECCa;

- TEHEpUPYET PELEeHUs U AEHCTBUS 110 CHIXKEHUIO PUCKA;

- IPUMEHUM K IIUPOKOMY CIIEKTPY CUCTEM, IPOLIECCOB U MIPOLIEAYD;

- IO3BOJIIET YETKO YYUTHIBATh MPUUUHBI U TTOCIIEACTBHSI YEIOBEYECKOM O OKH;

- CO3J1a€T NMHUCHMEHHYIO 3alUCh IpoLecca, KOTOPhIM MOXET OBbITh HCIIOJNb30BAH IS
JEMOHCTPALUX JOJDKHOM OCMOTPUTENBHOCTH.

OrpaHu4eHus BKIHOYAIOT:

- TONpOOHBI aHamM3 MOXET OBbITh OYeHb TPYJOEMKHUM M, CIEI0BaTEelbHO,
JIOPOr OCTOSIIINM;

- METOJl MMEET TEHJCHIUIO IMOBTOPSATHCS, OOHAPY)XHMBAas OJHH M T€ XK€ IMPOOJIEMBI
HECKOJIbKO Pa3, CJIe0BaTEIbHO, MOXET ObITh TPYAHO MOAAEPKUBATH KOHIIEHTPALUIO;

- noapoOHbI  aHanmu3  TpedyeT  BBICOKOIO  YPOBHS  JOKyMEHTAllMM WU
CHCTEMHBIX/TEXHOJIOTMUECKUX MPOLIEAYD U IPOLIECCOB;

- OH MOXET COCPEIOTOYUTHCS Ha TMOMCKE MOAPOOHBIX PELICHHWH, a HE Ha CIIOKHBIX
(byHIaMEHTAJIBHBIX MTPENOT0KEHUAX (OHAKO 3TO MOXHO CMSTYHUTH MIOATAITHBIM MOJX0/I0OM);

- o0cyxneHne MOXeT ObITh CHOKYCHPOBAaHO Ha MOAPOOHBIX  BOMPOCAX
MIPOEKTUPOBAHMUS, a HEe Ha OoJiee MIMPOKUX UM BHEIIHUX MpolIeMax;

- OH clep)KuBaeTcs (MMPOEKTOM) Ju3aifHa U I1eJIbI0 MPOEKTUPOBAHHUSA, a TaKKe 00BEMOM
W 3a7la4aMi, IPe10CTaBICHHBIMU KOMaH/IE;



- 3TOT MPOIECC B 3HAYUTEILHOW CTEICHH 3aBHCHT OT OIbITa JU3alHEPOB, KOTOPHIM
MOXET OBITh TPYAHO OBITH JOCTATOYHO OOBEKTHBHBIMH, YTOOBI MCKATh MPOOJIEMBI B CBOUX
MPOEKTaX.

SWIFT - sTo MeTon onpezeiieHusl ypOBHSI PUCKA Ha BHICOKOM YPOBHE, KOTOPBIH MOXET
HCIOJIb30BAaThCA HE3aBUCUMO MJM Kak 4YacTh I[IO3TAIHOIO MOAXOAa Uil IOBBIIICHUS
3¢ PEeKTUBHOCTH METO/IOB CHHU3Y BBEpX, Takux kKak HAZOP nm FMEA.

SWIFT wucnonb3dyer CTpYKTypHUPOBAHHBIA MO3rOBOM INTYpM B OpPraHU30BaHHOM
CeMHUHape, TJAe TMPEIOoNpee/icHHbII HA0O0p HANpPaBISIOMUX CJIOB (TaKUX KaKk BpeMs,
KOJIMYECTBO M T.J.) COYETAaeTcss C MOACKa3KaMH, BBICKa3aHHBIMH yYaCTHHKAMH, KOTOpBIE
4acTO Ha4yMHAIOTCA ¢ Takux (¢pa3, kak "uro genats?" mim "kak Moxker?". OH MOXOX Ha
HAZOP, Ho npumeHsiercs B CUCTEME WJIM TOACUCTEME, a HE M0 HAMEPEHHUIO Iu3aiiHepa.
[Ipexxne uyeM wHccnenoBaHuME HauyHET padOTaTh, KOOPAWMHATOP MOATOTaBIMBAET CBOJIHBIN
CIMCOK, YTOOBI JaTh BO3MOXKHOCThH BCECTOPOHHETr0 0030pa PUCKOB MM UCTOYHUKOB pHcka. B
Hayvajie ceMuHapa oOcCyKIaroTcs o0iacTu mpuMeHeHus, Macmtab u HazHaueHue SWIFT, a
TaK)Ke KpuTepuu ycrexa. Mcnonps3ys nojackasku 1 Borpocsl "Uto, ecinu?", Begymuidi npocuT
YYaCTHUKOB IOAHATH U 00CYAUTh TaKH€ BONPOCHI, KaK:

- U3BECTHBIE PUCKU;

- ICTOYHUKHU U (PaKTOPBl PUCKa;

- IPEABIAYIINN ONBIT, YCIEXU U UHLIU/IECHTHI;

- U3BECTHBIE U CYLIECTBYIOLIME CPEICTBA KOHTPOJIS;

- HOpMaTUBHBIE TPEOOBAHUS M OT PAaHUYCHUS.

Benyumwii ucronb3yer COUCOK TEM JUIi MOHUTOPUHTA OOCYXACHMS W Ipeljaraer
JIOTIOJIHUTENIbHBIE MPOOJEMBbl M CLIEHapUH JJIsl 00CykJeHus rpynmnoi. ['pynna ompenenser,
aJIeKBaTHBI JIM MEPbl KOHTPOJISI, U pacCMaTpUBAET NMOTEHLIMAJIbHbIE METO/IbI CHI)K EHUSI PUCKa.
Bo Bpewmst aTolt auckyccuu 3anaroTes Bomnpockl "Uro, eciau?".

B HekoTOphIX ciyyasx ONpenesiioTCS KOHKPETHbIE PHUCKHU, 3alUCBIBAETCS OINMCAaHHE
pHcKa, €ro TPHYMHBL, MOCIHEACTBUS U KoHTponu. Kpome TOro, wmoryr ObITh
UAeHTU (UM POBAHbI Ooiee 00IIre UCTOYHUKHN UM (aKTOpbl pUCKa, IPOOJIEMbl yIpaBIeHUS
WA CUCTEMHbIE POOJIEMBI.

[Ipu cocTaBieHHHM CIOHUCKAa PUCKOB YacTO MHCIOJb3yeTCs KauyeCTBEHHBIM WU
MOJYKOJMYECTBEHHbBIM METO OLEHKU DPAHKUPOBAaHUS JeicTBUl. OOBIMHO YYMTHIBAIOTCS
CYIIECTBYIOIIME MEPbI KOHTPOJIS U UX 3()(PEKTUBHOCTB.

Ucnons3oBanue

DTOT METOJ MOXET MPUMEHAThCS K CHCTeMaMm, IIpoleccaM, NpoleaypaMm H
OpraHu3alMsM B LEIOM. B YacTHOCTH, OH HCHOJB3YETCA Il M3Y4EHUs IMOCIEACTBUI
U3MEHEHU W H3MEHEHHOIO0 WM CO3JaHHOro0 pucka. MOXHO HCHOJB30BaTh Kak
IIOJIO’KUTENbHBIE, TAK U OTpULIATENbHbIE pe3ynbTaThl. OH TakkKe MOXKET UCIOIb30BaThCS IS
UICHTU(UKALUA CHUCTEM UM MPOLECCOB, I KOTOPbIX ObLIO OBl  11€51€C000pa3HO
HMHBECTHPOBATh pecypcsl A1 6oiiee noapodusix HAZOP nmu FMEA uccnenosanuii.

Bxonsl

HeoOxoaumo 4eTkoe MOHMMaHHE CHCTEMBI, MPOLEAYpHl, IEMEHTa YCTaHOBKH H/HIU
W3MEHEHUs, a TAaK)Ke BHEIIHEH U BHYTpPEHHEH 00JIACTH MPUMEHEHHS. DTO YCTaHABIMBAETCS
myTeM coOeceOBaHUN U MyTeM H3Y4YeHMs JOKYMEHTOB, IUIAHOB U cXeM BexyiuM. OOBIYHO
CHCTEMa MCCIIEJOBAHUS pa3/ieNsieTcsl Ha 3JIEMEHThI, YTOObI 00JIErYuTh IPOLecC aHaIu3a. X0Ts
BenylMid A0mKeH ObiTh 00ydeH mnpumeHeHUI0o SWIFT, 3To 0OBIMHO MOXHO BBIMIOJHUTH
OBICTpO.

Brixonp!

Pe3ynbTaTel BKIIOUAOT B Cce0sl PETHCTP PUCKOB C OIEHKAMHU PHCKA WIH 3aJadamH,
KOTOpBIE€ MOTYT OBITh UCIIOJIB30BaHbl B KAUECTBE OCHOBBI IS MJIaHA CHUKEHMUSL.

CusbHbIE CTOPOHBI U OTPAaHUYEHUS

Cunbnbie ctoponbl SWIFT Bxitouarot cienyroiee:



- OH UIMPOKO MPHUMEHSETCS KO BceM GopmMaM (HU3NYECKONW YCTAaHOBKU HIIM CHCTEMBI,
CUTYallMU UJIM 00CTOATEIbCTBA, OpPraHU3aLuU WU 1€ATEIbHOCTH;

- OH TpeOyeT MUHUMAJILHOU MOATOTOBKH KOMaH/IbI;

- OH SIBJISIETCS OTHOCHUTEINIbHO OBICTPBIM, 1 OCHOBHBIE PUCKU U MCTOUHUKH pPUCKa OBICTPO
CTaHOBATCS OYEBUIHBIMU B XOJ/I€ CECCUU CEMUHAPA;

- KcclieioBaHre "OpUEHTUPOBAHO HA CUCTEMY' W IMO3BOJISIET YYaCTHUKAM CMOTPETh Ha
pEaKiri0 CHCTEMbl Ha OTKJIOHEHHSA, a HE MPOCTO HAa H3yYEHHUE IMOCJIEICTBUI OTKa3a
KOMIIOHEHTa;

- €r0 MOXHO HCI0JIb30BATh JIJISI BBISIBJICHUS BO3MOXKHOCTEH I YIy4IlIEHUs TPOLECCOB
U CHCTEM U B II€JIOM MOXKHO UCIOJIb30BaTh JUJISl ONpeAeIeHUs AeHCTBUM, KOTOpPbIE PUBOIAT K
MOBBIIICHUIO BEPOSATHOCTHU yCIIEXa;

- ydacTue B CEMHHApe T€X, KTO HECET OTBETCTBEHHOCTb 3a CYIIECTBYIOIUE MEPBI
KOHTPOJIS U 32 JaJbHEHIIe 1eUCTBUS MO0 CHUXKEHUIO PUCKA, YKPEIJISieT UX OTBETCTBEHHOCTD;

- OH CO3/1a€T PEecTp PUCKOB U IJIaH CHUKEHUS PUCKA C MEHBIIUMU YCHIUSIMHU.

OrpanuyeHus:

- €CJM KOMaHJa CeMHHapa HE MMEET JOCTATOYHO OOIIMPHON 0a3bl OMBITa WM €CIH
CHCTEeMa IOJICKA30K HE SBIIIETCS MCUYEPIIBIBAIOIICH, HEKOTOPbIE PUCKH WJIM ONAaCHOCTH MOTYT
OBbITb HE OIPECIICHBI,

- BBICOKOYPOBHEBOE MPUMEHEHHE METOJa MOXXET HE BBISIBUTH CIOXKHBIX, MOAPOOHBIX
WM KOPPEIMPOBAHHBIX TPUYUH;

- PEKOMEHJAIMH YacTo SBJISIOTCSA OOIIMMH, HAPUMEP, 3TOT METOJ He o0ecrneuynBaeT
NOJACPKKY HAJISKHBIX U TOJPOOHBIX CPEACTB yIpaBlieHus O0e3 JaJbHeHIlero anaimsa

PersiaMeHT BbINOJTHEHUSA
- BoiOpate BapuaHT 3a7anus. BapuaHT 3agaHus sl BCeX MPAKTUYECKUX 3aaHHil.
- BoImoaHUTE OIIGHKY pHCKa 1O BapuaHTy 3anaHus merogom SWIFT.
- BoemmomHuTs otieHky puckoB o merony HAZOP.
- ObopmuTh pe3ynbTUPYIOIINE TAOIHIIBI 11O OlleHKe prcKoB o MeTony HAZOP u SWIFT.

Kpurepuu ouenku:
- OIIEHKA «3a4TEHOY» BBICTABIIACTCS CTYACHTY, €CITU MPABIIBHO 0(hOPMIICHBI OTYETHHIC
TaOJIMIIBL.
- OIICHKA «HE 3a4TEHO» BBICTABISICTCS CTYACHTY, €CIIH HEMPaBIILHO O(POPMIICHBI OTUYETHBIC
TaOJMIIBL.

7.2.2. IlpakTuyeckoe 3aHsiTHe 2 «MeToabl OmNpe/e/ieHMsT MCTOYHHKA PHCKA.
Juarpamma Ucukasbl, FTA»

Tumosoii npumep 3aganus MetToj «Auarpamma UcukaBb»
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TeMbl NUCbMEHHBIX Pa00OT

Ne m/m Tembl
1 [Toctpoenue Juarpammsl McukaBsbl
2 Meton oreHku prcka FTA.
3 CunbHbie cTOpoHbl MeTona Jluarpamma M cukaBbl.
4 Orpanunuenus merona Juarpamma McrukaBbl
S) CunbHble cTopoHbl MeTonia FTA.

Kparkoe onucanue u perjiaMeHT BbINOJHEHUSsI

Meton HMcukaBbsl HMCHONBb3yeT KOMaHAHBIM IOAXOJ JJsl BBIBIECHUS BO3MOXHBIX
OPUYMH KEJTAaTeIbHOTO MWJIM HEXKenaTenbHOro »sddexra, CcoOBITHS WM  MPOOJIEMBI.
Bo3moxHbIe (PaKTOpBI, CIIOCOOCTBYIOIIME TOSBICHUIO H(dekTa, coObITHH, mpodiiem,
O0BENUHAIOTCA B IIMPOKHME KATErOpHH, OXBATBIBAIOIIME YEJIOBEYECKHE, TEXHUYECKUE U
opranu3anvoHHble npuuuHbl. MH]opmanus wnzobpakeHa Ha auarpamMme "pbiObs KOCTB"
(Taxxe Ha3pBaeMoii quarpammoii Mcukager). [llaru npu npoBeaeHnn aHanm3a:
- YCTaHOBUTH 3(PQEKT, KOTOPbII HEOOXOAMMO MpOaHAIU3UPOBATb, U OTOOPA3UTh €ro B
KadecTBe "ToJIOBBI peIObI" Ha Auarpamme. DPPexT MoKeT ObITh, KaK MOJTOKUTEIHHBIM (I1€TIh),
TaK U OTPULIATETBHBIM (IIpobiieMa);
- COrjacoBaTh OCHOBHBIE KaTEropuu NpuirH. OOBIYHO UCIOIb3YEMbIE KATET OPUU BKIIIOYAIOT:
1) MeToABI, MEXaHU3MBI, YIIPaBJICHUE, MaTepUaIbl, paboydas CHa;
2) MaTepuaibl, METOABI M MPOLIECCHI, OKPYXKAIoIIas cpeaa, 000pyaoBaHHE, JIFOAH U3MEPEHHUS;
[Ipumedanne - JlroOoi HAOOpP COTJIACOBAHHBIX KATETOPHH MOXKET HCIOJIB30BATHCS, UTOOBI
COOTBETCTBOBATh aHAJIM3UPYEMbIM o0cTOsATENLCTBAM. Hanpumep,
- cipocuth "[louemy?" n "Kak 3To Mmoxer npousoitu?". UTepaTuBHO HCCIeA0BATh NPUIMHBI
U BIMstonMe (GakTopbl B KaXKIAOH KaTeropuu, 100aBisAsl KaXIbll K KOCTSAM Juarpammbl
pBIOBEH KOCTH;
- IepecMOTPeTh Bce (hUIMaibl, YTOOBI IPOBEPUTH COrTIACOBAHHOCTh M MOJMHOTY M yOeIUThCH,
YTO NPUYUHBI OTHOCSATCSI K OCHOBHOMY O(UCY;
- ompenenuTh Haubosee BakHbIE (DAKTOPHI, OCHOBAaHHbIE Ha MHEHMSIX KOMaHAbl U
MMEIOIINXCS TaHHBIX.
Jlnarpamma yacto pa3pabaTbIBaeTcsl B CLICHApHUH CEMUHApA.
Hcnonb3oBanue
Meton HMcukaBbl o0ecrieunBaeT CTPYKTypupOBaHHOE rpadudeckoe orodpaxeHnue Hambomee
CYLUIECTBEHHbIX  IIPUUYMHHO-CIEICTBEHHBIX  B3aUMOCBS3€H  MeXAy  (QakTopamMu U
MOCJIE/ICTBUSAMU B MCCIEAYyEeMON CHUTyalluu Wid mpodieme. Ero MokKHO MCHONB30BaTh MpHU
aHaJIM3€ TIEPBONPUYMH MPOU3OLIEAIINX COOBITUN WK AJIS omnpeneieHus GakTopoB, KOTOPbIe
MOTYT CHOCOOCTBOBATh pe3yJibTaTaM, KOTOpPbIE €Ile He MPOMU3OLUIA. DTOT METOA MOXKET
UCIOJb30BaThCS JJII H3YYEHHs CUTyallMid Ha J1000M ypOBHE OpraHuszaluu B 000
BPEMEHHOM ILIKaJIe.
JunarpamMmbl OOBIYHO HCHOJIB3YIOT Kaue€CTBEHHbIE JaHHbIE. B 3aBUCHUMOCTH OT CTENEHU
yOeXIEHHOCTH B 3HAYMMOCTH MPUYMH MOXKHO OIPENETHTh BEPOSTHOCTH BO3HHUKHOBEHUS
MEpBONPUYMH, a 3aTeM H MNOANpUYMH. TeM He MeHee (aKTOpbl, CIOCOOCTBYIOIINE
BO3HUKHOBEHHIO MPOOJIEM, YaCTO B3aUMOJEHCTBYIOT MEKIY COOOH U BIUSAIOT Ha MPOOIeMy
KOCBEHHO, U1 MOT'YT OBITh HEOIIO3HAHBI, UTO JI€Ja€T KOJIMYECTBEHHYIO OLIEHKY HEPEJIEBAHTHOM.
Bxonapl
BxonHbie TaHHBIE - 3HAHUS U ONBIT YYACTHUKOB U MOHUMaHHE 00CIeyeMOoi CUTyallnu.
Brixonpsl
BBIXOMHBIME JJAHHBIMH SIBJIIOTCS TPHUMHBI aHAIM3HpyeMoro 3¢dekTa, KOTOpble OOBIYHO
0TOOpakaroTcs Kak Auarpamma McukaBa wim apeBoBuaHas quarpamma. Juarpamma Mcukasa
CTPYKTYpHUpOBaHa MyTE€M MpPEICTaBJICHUS OCHOBHBIX KaTErOpuUd MPUYUH B BHJE OCHOBHBIX



KOCTEl OT OCHOBHOW KOCTH PBIOBI C BETBSIMH M MOACEKTOPAMH, KOTOpPBIE OMUCHIBAIOT Oolee
KOHKPETHBIE ITPUYUHBI B ITHX KAaTETOPHSIX.

CuitbHBIE CTOPOHBI U OTPAaHUYCHHUS

CunbHble CTOPOHBI TEXHUKH VICHKaBbI BKJIIOUAIOT B C€0s ClIeqytolIee:

- IOOIIPSIET YYACTUE KAK/IOT'0 YyYaCTHHUKA U MCIOJIb3YET 3HAHUS TPYIIIbL;

- oOecrnieunBaeT TBOPYECKUM MOAXO/, TAK HA3bIBAEMbBII MO3IOBOW HITYPM;

- MOKET MPUMEHSTHCS B LIMPOKOM JTMAIIa30HE CUTYalUi;

- o0ecrmeunBaeT CTPYKTYpUPOBAHHBIM aHAIU3 MPUYUHBI C JIETKO YUTAEMBIM TpadUdecKuM
BBIXO/IOM;

- TIO3BOJISIET JIFOJIIM COO0IIaTh O MpobJieMax B HEHTPaIBbHOU Cperie;

- MOXET WCIIOJIb30BAThCSI U BBISIBICHUS (DAKTOPOB, CIHOCOOCTBYIOUIMX IPOSIBICHUIO
HexenaTenbHbIX 3¢ ¢ exToB. [1o3uTHBHBIN (OKyC MOXKET CriocoOCTBOBATH 0oJIee IIMPOKOMY
y4acTHUIo.

OrpaHuyeHus BKIIOYAIOT:

- pa3zaeneHue NpUIMHHO-CIIEICTBEHHBIX (JAKTOPOB Ha OCHOBHBIE KATErOPUHU B Hayalle aHaln3a
O3HAuaeT, YTO B3aUMOJICHCTBUE MEXAY KaTErOPUsIMH MOXKET He ObITh a/IeKBaTHBIM;

- HE BBISABJICHBI TOTEHIIMAJIbHBIEC IPUYMHBI, HE OXBAaThIBAEMbIE BEIOPAHHBIMH KaTEr0 PUSMU.
Ananu3 nepeBa oTka3oB (FTA)

0630p

Anamus nepeBa otka3oB (FTA) - aTo merox omperneneHus u aHanu3a (akTOpPOB, KOTOPHIE
CIOCOOCTBYIOT ~HACTYIUICHHMIO HEKOTOPOrO HEXEeJIAaTeIbHOro COOBITUS  (Ha3bIBAEMOTO
"BepxHuM coObiTHeM"). Ilpum aHanM3e BepXHEro COOBITHSA, B TEPBYK O4Yepeb,
AQHAJIM3HUPYIOTCS. €ro MpsMble M HEOOXOAMMBbIE NPUYMHBI. MOMKET HCIOJIBb30BAThCS IS
aHaJlM3a OINEPAllMOHHBIX PHUCKOB, CBSA3aHHBIX B OCHOBHOM C TEXHMYECKMMM COOSIMH U
omuOKaMu PabOTHUKOB, TO €CTh TaKHMX PHUCKOB, K pEaU3alMi KOTOPBIX MOTYT ITPUBECTH
HEKOTOpbI€ 3aKOHOMEpPHOCTH. Jlornueckass B3aMMOCBSI3b MEXKIY OTUMH COOBITUAMH U
MPUYMHAMU MIPEJICTABIICHA PSJIOM OMEPaTOPOB BOPOT, TAKMX Kak Jorudyeckue onepatopsl "N"
u "UJIN". 3ateM kaxxa0e Takoe COOBITHE aHATM3UPYETCS TIOITAITHO TAKUM Ke 00pa3oM, MoKa
NanbHENIIMKA aHadM3 HEe CTaHeT MNpPOAYKTUBHBIM. Pesynbrar anamm3a wu300pakeH Ha
TuarpaMMe B BHJIE JIEpEBa OTKa30B/

Hcnons3oBanue

Anamm3 FTA ucnosnb3yercs B OCHOBHOM Ha OINEPAllMOHHOM YpPOBHE M JJis pELICHUs
KpPaTKOCPOUYHBIX U CPEIHECPOUYHBIX BONPOCOB. OH HCHOJB3YETCsl HA YPOBHE KaueCTBEHHOIO
aHaJM3a JUIsl ONpEeeIeHHs TOTEHIIMAIbHBIX TPUYUH U MyTe Pa3BUTUSA K BEPXHEMY COOBITHIO
WIM Ha YpOBHE KOJMYECTBEHHOIO aHalIW3a JJIs OLEHKU BBIYMCIIEHUS BEPOSTHOCTH WIIU
4acTOThI BEPXHEro coObITHA. JJI1 KONMYECTBEHHOIO aHaIM3a JOJDKHA COOJI0IaThCs CTporas
noruka (T.e. COOBITHSA Ha BXOJax JIOTHYECKOro omepaTtopa snemeHTa "M" momkHBI OBITH Kak
HEOOXOJAMMBIMHU, TaK U JOCTATOUHBIMHU, YTOOBI BHI3BATh BEPXHEE COOBITHE BBIIIE, a COOBITHUS
Ha Jjorudeckom omeparope snemente "MJIN" npencTaBisroT cob60i Bce BO3SMOXKHbBIE TPHYHHBI
peanu3anyd BEPXHEro COOBITHSA BBINIE, JIO0As W3 KOTOPHIX MOXKET OBITh EIMHUYHON
NPUYUHON). 3aTeM HCIONb3YIOTCS METO/Ibl, OCHOBAHHbBIE HA OMHAPHBIX JUarpaMMax perieHuin
wiu OyseBoi anredpe, s ydeTra JyOIupyroImX peKUMOB OTKa3a.

JlepeBo OTKa30B MOXET OBITh MCHOJIB30BAHO JJIsl KAUECTBEHHOrO aHAIM3a - UACHTH(PHKALUN
MOTEHIIMANBHBIX MPUUYUH M MyTeH BO3HUKHOBEHHS COOsl (BEPIIMHHOTO COOBITHS), WM IS
KOJIMYECTBEHHOTO - BBIYUCIICHHS BEPOSTHOCTA BEPIIMHHOIO COOBITHS, TpPHU HAIAYUU
uH(pOpMaLMU O BEPOSTHOCTAX COOBITUI-pakTOpoB. Takke ¢ MOMOIIBIO JepeBa OTKa30B
MOXXHO NPOBOAUTH aHAJIU3 YK€ CBEPIIMBIIETOCS OTKa3a JJIsl HArJISIIHOTO M300paXKeHUsl TOTO,
KaK pa3Hble COOBITHS, TPOU30Is1 COBMECTHO, TPUBEIH K COOIO.

[Ipumeuanne - BeposiTHOCTH, KaK IPaBUIIO, BHILIE B JIEPEBE ycIiexa, YeM B JIepeBE OTKa30B, U
IIpU pacyeTe BEPOSATHOCTU BEPXHEro COOBITHS CIEAyeT YYUTHIBATH BO3MOXKHOCTH TOTO, YTO
COOBITUS MOTYT OBITh HE B3aUMOMCKITIOUAIOIIUMHU.

Bxonsl



Bxozp! 17151 aHaIM3a AepeBa OTKa30B:

- JUIsl NPOBEJEHUS KAYECTBEHHOI'O aHaiu3a TpeOyeTcsi MOHMMaHHE padOThl CUCTEMBI U
npuurH cOOEB, a TaKKe TOTro, KaK TEXHUYECKH MOXKET MPOM30UTH cOO#l cuctembl. [l
o0JieryeHus aHaian3a MoJIe3HO UCIO0JIb30BaTh JETalIbHbIE CXEMBI;

- JUI TPOBEIEHHsS] KOJMYECTBEHHOr0 aHalnM3a HEOOXOIUMBI JaHHBIE O 4acToTe cOOEeB MM
BEPOSITHOCTH TOT0, YTO CHUCTeMa OyleT HaXOAMTHCS B COCTOSHHM cOOs Al BceX 0a30BBIX
JJIEMEHTOB JIEPEBA OTKA30B;

- TpeOyeTcsi mporpaMMHOe oOecredeHHe JUIsl CIOXKHBIX CHUTyallMid M TOHUMaHUS TEOpUHU
BEpOSATHOCTEN U OyseBol anreOphl, HIOITOMY HEOOXOAMMBI KOPPEKTHBIE MCXOAHBIE BXOHbBIE
JaHHBIE JIJIsl BBOJIA B CHCTEMHBII aHAN3.

Brixonns:

Pe3ynpTatamu aHaiuza gepeBa OTKa30B SBJSIFOTCS:

- Tpaduueckoe H300paKeHHUE TOTrO0, KaKk MOXKET BO3ZHUKHYTH BEpIIMHHOE COOBITHE, C
oToOpakeHHEeM B3aMMOJACHCTBYIOIIMX TMyTeH, Korjga JBa WM Oonee COOBITUH MOTyT
BO3HUKHYTb OJIHOBPEMEHHO;

- CIIMCOK MHHMMAJbHBIX pa3pe3oB (OTHAEJBHBIX HyTe K cO0O0I0) C BEPOSTHOCTAMHM HUX
BO3HHKHOBEHUS (ITPU HAIMYUU JaHHBIX);

- BEPOSITHOCTb BEPXHEYPOBHEBOI'O COOBITHSL.

CunbHbIE CTOPOHBI U OTPAaHUYEHUS

CuibHbIe cTOpoHBI FTA BKITIOYAIOT:

- TUCLHUIUIMHUPOBAHHBIN MOAXO, KOTOPBINA SIBJISETCS OYEHb CHCTEMAaTHYECKUM, HO B TO XK€
BpeMsl JIOCTATOYHO THOKHMM, 4YTOOBl aHAJIM3MPOBATH pa3iW4Hble (DAKTOPHI, B TOM YHCIE
YeNI0BeYeCKUE B3aUMOICHCTBUS U (pU3HUECKUE SIBIICHUS;

- 0COOEHHO MOJIE3HO ISl aHAJIM3a CUCTEM CO MHOI'MMHM HHTepdelicaMu 1 B3auMO/IeH CTBUSAMU;

- obecrnieunBaeT rpaduyecKkoe MpeACcTaBlIEHUE, MO3BOJISIONIEE JIErdYe IOHSATh IOBEIEHUE
CHCTEMBI M BKIIIOUEHHbIE (DAaKTOPBI;

- JIOTUYECKUH aHAIIN3 JI€PEBBEB OTKA30B U ONPEAEIEHUE Pa3pe30B MOJIE3HBI Ul OIPEAEICHUs
IPOCTBIX MyTeH, NMPUBOJAIIMX K OTKa3y, OCOOCHHO B OYEHb CIIOXKHBIX CHCTEMaXx, TIJie
orpenieJeHHbIe KOMOMHAIIUU COOBITUH, MPUBOAAIINX K BEPUIMHHOMY COOBITHIO, MOTYT OBITh
YIIyIIEHbI U3 BUAY;

- MOXET OBITh aJanTUPOBaH K TNPOCTHIM WM CJIOXKHBIM MpobjiieMaM C YpPOBHEM
3aTpauynuBAEMBIX YCUJINI, 3aBUCSIINUM OT CIOXKHOCTH.

OrpanuueHus:

- B psAAe CUTyaluud COOBITHS-IPUUMHBI HE CBS3aHbl JPYr C JPYroM, IMO3TOMY MOTYT
BO3HMKHYTb CJO)XHOCTU IIPU YCTaHOBJIEHUH TOr0, BCE JIM Ba)KHbIE IyTH K BEPIIMHHOMY
COOBITHIO BKJIIOUEHBI B aHanu3. Hanpumep, npu aHanuse mnoxkapa Kak BEpLUIMHHOTO COOBITUS -
BCE JIM MCTOYHMKHM BO3IOPAaHUS PAcCMOTpEHBl. B Takoil cuTyanuu BepOSTHOCTHBIM aHau3
HEBO3MOJKEH;

- BpEMEHHbIE B3aMMO3aBUCUMOCTH HE PacCMaTPUBAIOTCS;

- B FTA yuuThIBatoTCsl TOJIKO OMHApHBIE COCTOSHUS (0TKa3 MPOU3O0IIEI/HE POU30LIEN);

- HECMOTPS Ha TO, YTO B JIEPEBO OTKA30B, IOCTPOECHHOE JIJIsI KAYECTBEHHOI'0 aHalIN3a, MOTyT
OBbITh BKJIIOUEHBI OIIMOKM JIFOJEH, B I1€JIOM JTOCTATOYHO CJIOXHO IPEIYyCMOTPETh CTEMEHb
TOr0, HACKOJBKO YEJIOBEK OIIMOCS, WIM OLEHUTh NOTEPH B KAYECTBE, YacTO CBS3aHHBIC
MMEHHO C OIIMOKAaMU JIIOIEH;

- B FTA ananu3upyercs TOJIbKO OJJHO BepxHee coObiThe. He aHanmm3upyroTcst BTOpUUHbIE HIIH
Clly4aiiHbIe OTKa3bl, COOH;

- FTA moxeT ObITh O4eHb OONBIIHNM ISl KPYITHOMACIITAOHBIX CHCTEM.

PersiameHT BbINOJTHEHUS.

1. ITo Bapuanty 3amanus (3amanue Nel) BBINONHUTH OLIEHKY pUCKa METoA0M «Jlnarpamma
HcuxaBeD.

2. BommonHuTh o1eHKy pucka meronom FTA.



3. OopmMuTh THArpaMMBbI.

Kpurtepuu onenku:
- OIIEHKA «3aYTE€HO» BBICTABIICTCS CTYAEHTY, €CIIU MPAaBIIbHO 0(OpMIICHA TUarpaMma
Hcukassl, quarpamma FTA 1o copMyarMpoBaHHON AMBEPCUOHHOMN 3a/1aue.
- OIICHKA «HE 3a4TEHO» BBICTABJISIETCS CTY/IEHTY, €CJIM HEeTIPaBUIbHO OpOpMIIeHA AUarpaMMa
Wcuxkasel, nuarpamma FTA mo chopMynupoBaHHO#N TUBEPCHOHHOM 3a/1a4e.

7.2.3. IlpakTuueckoe 3ansitue 3 «MeToabl ompeaejieHUs MOCHAEICTBHII pHCKA.
FMEA, ETA»

Tunosoi npumep 3aganus
Tabmuna 1 — @opma 1715t BBINOTHEHUS OLIEHKH pUCKOB MeTogqoM FMEA

Koneunbrit 00beKT: O0nbexT: [Moarorosnex:
Ilepuon u pexum | Ilepecmotp: Hara:
IKCILTyaTallu:
06 | Onucanu | Bun Kon Bo3smo | Jlokan | Utoro | Mero | Yeno | Kma | Hacr | 3ame
BEK | © oTKa3a BH/IA JKHBIE | bHBIC | BBIE hi} BHS cc | oTa YaHH
T o0bekTa | (HEeHCHp | OTKa3a | OpUYM | mocjiae | mocjae | oOHAap | KOMI | TSK | W | S
U €ro ABHOCTH) | (HEHCIp | HBI JICTBHUS | JICTBUS | Y)KE€H | €Hcall | eCT | BEepo
byHKIHI ABHOCTH | OTKasa | OTKasa | OTKasa | W 071 u SITHO
) (mewcn | (Hewcn | (HEHCIT | OTKa3 | OTKa3 | OTK | CTh
paBHOC | paBHOC | paBHOC | a a aza | MosiB
TH) TH) TH) JICHU
s
OTKa3
a
Tabmuma 2 — Tabnuna s perucTpamnuu pe3ybTaToB aHaiau3a Mmerogom FMEA
Onem | Bepost | Bosmo | Bepoar | Meron | RP | Heiic | Mcnon | Pesynbrat paGoTsl
eHT THBIH | YKHBIC Hast Bl N TBUs | HUTENb | Bemon | S| O| D | RPN
nedek | mocien | NPUYUH | KOHTPO HEHHBIC
T CTBHUA a b JIENCTB
S O D ust

Tunosoii npumep 3aganus ETA




TpaexTopmu ABUXOHHUA
Bogurens ocaegomneH | Moeaa ocTaHosMNCA
noesaga u astomobuns Bapobepul Ha mecre Wicxon
P e 06 0CTaHoBKe MaLLMHbI pOBpEMS
fa Besonacuan ocrasoexa | pPr = 0.9405
Pr=0,99 :
Oa
Pr=0,95
Lo Yaap 8 Gapsep
Pr=0,01 [ Pr=0,0095
Aa Besonactasn ocranoska | pr= (0 025
Pr=0,5 :
Her na Arapuu ypanocs
Pr=0,05 nabexarn. Pr=0,0005
Pr=0,02 MNoean saropmoann
Her
Pr=0.5 Her Moeaa 1 asToMobuns
Pr=0,98 | cromewymes |Pr= ‘1’_-8232
TeMbl NUCbMEHHBIX PadoOT
Ne n/m Tembl
1 ITpoBenenne FMEA — ananusa npuyuH U MOCIEICTBUH.
2 Amnamms nepeBa coowitiii ETA
3 CusbHble cTopoHbl aHaimu3a FMEA
4 CunbHble ctoponsl ETA
5 Orpannuenus FMEA u ETA

Kparkoe onucanue u periiaMeHT BbINOJHEHHUS

B FMEA (Failure Mode u Effect Analysis) komanaa mojapa3aessieT amnmnapaTHbIC
CpeACTBa, CUCTEMY, MPOIECC WM MpOoLenypy Ha dyeMeHThl. Jljii Kakaoro 3jeMeHTa
paccMaTpHUBaIOTCS CIOCOOBI, C MOMOIIBI0 KOTOPBIX OH MOXKET MOTEpHeTh Heylady, a Takxke
NMPUYMHBI U TOCHeAcTBUS OTkaza. 3a FMEA Moxer mocienoBaTh aHallM3 KPUTUYHOCTH,
KOTOpBIN ONpesessieT 3HaueHne Kaxaoro pexxnuma orkasa (FMECA).

Jj1s KaX/10r0 JIEMEHTA 3alIUChIBAETCS CIIEAYIOIIEE:

- ero QyHKIHS;

- cOOM, KOTOPBIN MOXET BO3HUKHYThH (PEKUM OTKa3a);

- MEXaHHU3MBbI, KOTOPBIE MOTYT CO3/[aBaTh 3TU CIOCOOBI OTKA3a;

- XapakKTep MOCIeICTBUN, €CITU MTPOU30IIEN cOOif;

- ABJII€TCS JIM OTKa3 O€30I1aCHBIM MJIM ITOBPEXKJAIOLINM;

- KaK 1 KOI'la OTKa3 MOYKET ObITh OOHApYKEH;

- HEOThEMJIEMbIE I1OJIOKEHUSI, KOTOPbIE CYIIECTBYIOT JIJI1 KOMIIEHCALIUM OTKa3a.

Jns FMECA uccnenoBaTenbckasi Tpymnia KiacCHGUIMPYET KaXKAbli U3 BBISBJICHHBIX
OTKa30B B COOTBETCTBUM C €ro KpPUTUYHOCThIO. KpuTepum KpUTHKH BKIIOUYAIOT
UCIOJIb30BAaHUE MATPHIIBI BEPOATHOCTHOT'O MPABIOMOA00MS HII PUCKA.

Homep npuopurera (RPN). KonmnuecTBeHHast Mepa KpUTHIHOCTH TAKXKE MOXKET OBITh
nojryyeHa U3 pakTHYEeCKUX MoKa3zaTeneld 0TKa30B, KOI/la OHU U3BECTHBI.

[Ipumeuanne - RPN - 3TO MHIEKCHBII MeTOJ, KOTOPBIH YMHOXAaeT PEUTHUHIH 3a
MOCJICJICTBUS OTKa3a, BEPOATHOCTh OTKa3a M CIHOCOOHOCTh OOHApYyKHMBaTh MpodsieMy (cOoi
NoJy4eHus: 6osiee BBICOKOTO IPHOPHUTETA, €CIIU €ro TPYAHO OOHAPYKUTB).

Hcnonb3oBanue

FMEA/FMECA MoXeT IPHUMEHSTHCS BO BPeMsi IPOCKTHUPOBAHHUSI, TPOM3BOJICTBA MIIH
SKCIUTyaTallMy (pU3MUecKOo cucTeMbl A YyaydlleHus Au3aiiHa, BbIOOpa ajlbTepPHATUBHBIX
BApHAHTOB MPOEKTA WM MJIAHUPOBAHUSI TPOrPAMMBbI TEXHUUECKOT0 00 CITYKUBaHHUS.



OH TaKke MOKET MPUMEHSTHCS K IIpoIleccaM U MpoleaypaM, TAKUM KaK MEJTULIMHCKUAE
MPOLIEyPbl M TPOM3BOJICTBEHHBIE TpoIecchl. Ero MOXHO BBINMOJHATH Ha JIOOOM ypOBHE
pa3OMBKU CHCTEMBI ¢ OJIOK-IHAarpaMM Ha JE€TaTU3UPOBAHHBICE KOMIOHEHTHI CHUCTEMBI HIIH
3Tallbl polecca.

FMEA wMoxeT uCHOJb30BaThCS JUIA  TPEJOCTaBICHHS KaueCTBEHHOM  WJIK
KOJIMYECTBEHHOW WHQOpMAIMM JJIS METOJOB aHalM3a, TaKUX KakK aHalIu3 JepeBa
HeucnpaBHocTel. OH MOXET CITyKUTh OTIIPABHOW TOUKOM JIJIsl aHAIM3a OCHOBHBIX TPUYHH.

Bxonapr

Bxonpel BriouaroT HHpoOpManuio 00 aHaIM3MpPyeMOil cucTeMe U ee 3IJIEeMEHTax
JIOCTaTOYHO TMOAPOOHO JUJIsi 3HAYMMOTO aHaiIM3a CIOCOOOB, C MOMOIIBID KOTOPBIX KaXKIIbIi
3JIEeMEHT MOXET TepIeTh Heynauy, U O MOCIEACTBUIX, €ClIu 3TO mpousoitner. Heooxogumas
uHpOpPMAaILUs MOXET BKIIOYATh B ce0s 4epTeX M MU OJIOK-CXeMBbI, HH(pOpMALUIO O cpexne, B
KOTOpOW paboTaer cHCTeMa, M HCTOPUYECKYI0 HHPOPMAIUIO O cOOAX, €CIH TaKOBBIE
HMEIOTCS.

FMEA 00bI19HO OCyIIECTBIISICTCS KOMaH/IO0HM, 00J1a/1af0IIel YKCIIEPTHBIMA 3HAHUSMU B
aHAJM3UPYEMOH CHCTEME, BO3TJIABISEMON OOYYEHHBIM MOJEpPaTopoM. BakHO, YTOOBI
KOMaH/1a 0XBaThIBaJIa BCE COOTBETCTBYIOIIUE 00JACTH 3HAHUM.

Brixonnr

Brixonst FMEA:

- paboyuii JIUCT ¢ peKUMaMHU OTKa3a, 3G(PeKTamMu, MPUINHAMU U CYIIECTBYIOIUMH
3JIEMEHTaMM yIpaBJICHUS;

- IOKa3aTellb KpUTUYHOCTU Kakaoro pexuma otkasa (ecau FMECA) u merogosiorus,
HCIIOJIb3yeMast JJIs1 €ro ONpeaeeHus;

- Tr00BIe PEKOMEH/IAINH, HAIIPUMED, IS JajJbHEHINero aHanus3a, M3MEHEHUs u3aiHa
UM QYHKIIUU, KOTOPBIE TIOJDKHBI OBITh BKIIFOYEHBI B IJIAHBI MCIIBITAHU.

FMECA 00b1qHO 0OecreurBaeT KaueCTBEHHOS PaHKUPOBAHUE 3HAYUMOCTH PEKHUMOB
0TKa3a, HO MOXET JlaBaTh KOJIMYECTBEHHBIN PE3yJbTAaT, €CIM MCIOJb3YIOTCS MOAXOSIINE
JIaHHBIE O YaCTOTE OTKa3a U KOJIMYECTBEHHBIC OCIEACTBHUSI.

CuiibHBIE CTOPOHBI M OTPAaHUYEHHUS

Cunbable ctoponsl FMEA/FMECA Bki04aroT cienyroniee:

- €ro MOXHO IIUPOKO MPUMEHATh KAaK B YEIOBEYECKHX, TaK M B TEXHHUYECKUX
CHCTEMax, allapaTHbIX CPENICTBAX, TPOrPAaMMHOM O0ECIIEYEHUH | MPOIeAypax;

- OH WACHTUPUIUPYET PEKHUMBI OTKa3a, UX MPUUYMHBI U UX BIUSHHE HA CUCTEMY M
MIPEJCTABISIET UX B JIETKO YUTaeMOM (opMarTe;

- OH wm30eraer HEOOXOIUMOCTH JOPOTOCTOSIIMX HM3MEHEHHH O0OpyJAOBaHUS B
00CTy’)KUBaHUH, BBISIBJISISI TPOOJIEMBI HA PAaHHEH CTaIMM MPOIiecca MPOSKTUPOBAHNUS,

- OH o0ecreynBaeT BBO B MPOrPaMMbl TEXHUYECKOTO 00CTY>KUBaHUSI 1 MOHUTOPHHTA,
BBIJIEIISISI KITIOUEBbIe (DYHKIIMU, KOTOPbIE HEOOXOIMMO KOHTPOIUPOBATh.

OrpanuueHus:

- FMEA MoeT ucrnoib30BaThCsl TOJNBKO ISl MACHTH(UKAIIUU OTACIbHBIX PEKUMOB
0TKa3a, a He JIJI1 KOMOWHAIIMK PeKUMOB OTKa3a;

- ecaM OHW He OyayT HauIeKaluM o0pa3oM KOHTPOJMPOBATHCS U COCPEIOTOYECHHI,
HCCJIEIOBAHMS MOTYT OBITh TPYJAOSMKHUMH U JOPOTOCTOSIIIIMMH;

- FMEA MoxeTr ObITh CIHOXHBIM M YTOMHUTEIBHBIM [IJISI CJIIOXKHBIX MHOTOCJIOMHBIX
CHCTEM.

ETA (ananu3 aepeBa co0bITHIi) - 3TO rpadUvecKuii METOJ, KOTOPBIH MPECTaBIsET
B3aMMOMCKITIOYAIOIINE TTOCIEA0BATEIbHOCTH COOBITUH, CISMYIOIINX 32 UCXOAHBIM COOBITHEM,
B COOTBETCTBUU C (D)YHKIIMOHUPOBAHHEM WM HE(QYHKIMOHUPOBAHHEM PA3IMUYHBIX CHCTEM,
pa3pabOTaHHBIX U1 YMEHBIICHHS UX MOCIEACTBUN. MOXKET MPUMEHSATHCSI KaK KaueCTBEHHO,
TaK U KOJUYECTBEHHO/



[Toctpoenue "nepeBa cCOOBITUI" HAUMHAETCS C BHIOOPA UCXOTHOTO COOBITUS, KOTOPBIM
MOXET OBITh MHLMJEHT, HalpuMep - HapylIeHUe dJIEKTPOCHAOXKEeHMs.  3aTeM
MOCJICIOBATEIHbHO TEPEUUCISIOT UMEIoIuecss (PYHKIIMU WM CHCTEMBbI, HAlpaBJICHHBIC Ha
yYMEHBIICHNE Pe3ynbTaToB. s KaxaoW (QYHKIMH WM CHCTEMBl YEPTAT JIMHUIO, YTOOBI
0TO0pa3uTh MX HCIPABHOE COCTOSHHE WM O0TKa3. KOHKpeTHas BEpOSTHOCTh OTKa3a MOXKET
OBITh YKa3aHa JUIA KaKI0H JMHUY NPU HAJIMYKUU KOJIMYECTBEHHOW OIICHKU JAHHOM yCIIOBHOM
BEpPOSITHOCTH, MOJYYCHHOM, HampuMep, SKCHEePTHBIM METOJOM WM INpU aHalu3e 'nepeBa
HeucnpaBHocTei". Takum 00pa3oM MOJETUPYIOTCS Pa3UYHbIE CIOCOOBI PAa3BUTHS COOBITHH,
Ha4yWHas ¢ UICXOIHOTO CITydJasl.

Crnenyer y4ecTh, 4TO BEPOSITHOCTH Ha '"nmepeBe COOBITHI" SIBISIOTCA YCIOBHBIMH,
HalpuMep, BEPOSTHOCTh (YHKIIMOHUPOBAHHS CUCTEMBI TIOXKAPOTYIICHUS HE SBISETCS
BEpPOSITHOCTBIO, TOJYYE€HHOW W3 HCIBITAHUNW MPH HOPMAIbHBIX YCIOBHUSX, a SBISETCS
BEPOSITHOCThIO (DYHKIMOHUPOBAHUS B YCIOBHUSAX IOXKapa, BBI3BAHHOTO B3pbIBOM. Kaxabiit
MyTh COOBITHIA, TMTPOXOMSINNNA MO IPEBOBUIHON CXeMe, 0TOOpaKaeT BEPOSITHOCTh TOTO, YTO
BCE BXOJSINME B HEro COOBITUS Mpou3oiayT. IlosToMy vacTroTa pesynbTara MpeicTaBieHa
IPOU3BECHUEM OTIEJIbHBIX YCIOBHBIX BEPOSITHOCTEH M YaCTOTHI MCXOJHOTO COOBITUS, MPU
YCIIOBUH, YTO PA3IMYHBIE COOBITHUS SABJIAIOTCS HE3aBUCUMBIMHU.

Hcnons3oBanue

ETA MOXHO WHCHOIB30BaTh IPU KAYECTBEHHOM aHalM3e, 4YTOOBl IOMOYb
IPOAHATN3UPOBATh MOTEHIMATbHBIE CIEHAPUU M TOCIEAOBATEIBHOCTH Pa3BUTHUS COOBITUH
1ocjae WHUIMHUPYIOMIETO COOBITUS U OLEHHTb, KaK pe3ylnbTaThl aHallu3a BIUAIOT Ha
pa3IUyHbIC AJIEMEHTHl CUCTEMBI yIpaBieHHs o0bekTa. OH MOXKET MPUMEHITHCS Ha JH0O0M
YPOBHE OpraHU3aIMy CUCTEM YIIPaBICHUS U JJIsI JIFOOOT0 MHUIIUUPYIOIIErO COOBITHSI.

KonuyectBenHuslil ananu3 Hanbosee 1menecooopaseH sl paCCMOTPEHUSI IPUTOTHOCTH
Mep ymnpaBiieHus. Yaiie BCEro MpUMEHSIETCS U MOJACIUPOBAHUS OTKA30B B TEX CIydasx,
KOTJIa IPUMEHSIETCSI MHOXKECTBO MEp U CPEICTB obecnedeHns 0€30macHOCTH.

ETA MoxeT npuMeHATbCS 11 MOJETUPOBAHUS UCXOAHBIX COOBITHI, KOTOPbIE MOT'YT
mpuHECTH yiiepO uimu Bbirogy. OIHaKO 0OCTOATENBCTBA, MPH KOTOPHIX MPOBOIUTCS MOUCK
MyTEeH, ONTUMAJIbHBIX C TOYKU 3PEHHS BBITObI, Yalle MO PYIOTCS IIpy oMoy "nepesa”
peuIeHui.

Bxonsl

Bxoxp! BKIIOUAIOT:

- IepeYeHb BO3MOXKHBIX UCXOJIHBIX COOBITHIA;

- uH(popMaIMIO 0 Mepax Mo oOpaboTke, Oapbepax M Mepax YIpaBICHHUS, a TaKKe
BEPOSITHOCTU MX OTKa3a ([JIs1 KOJIMYECTBEHHOI'0 aHAN3a);

- IOHUMaHHE MPOLIECCOB, PU KOTOPBIX Pa3BUBAECTCS UCXOAHBIA OTKA3.

Brixoab:

Brixonsr u3 ETA BKIIIOHAIOT clieqyromniee:

- KAQUeCTBEHHBIC OMHUCAHUS MOTEHIMAIBHBIX NPOOJEM KaK COYETaHHUS COOBITHIA,
CO3IAIOUINX PA3JIMYHBIC TUTIBI TPOOJIEM (IUANa30H PE3yIbTATOB) OT HCXOAHBIX COOBITHIA;

- KOJHMYECTBEHHBIC OIIEHKM YacTOThl COOBITMH WJIM WX BEPOSTHOCTEH U
COOTBETCTBYIOIIYIO  3HAYMMOCTb  pa3iMYHbIX  [IOCJIEJOBAaTEIbHOCTEN  OTKa3oB U
CIOCOOCTBYIOIIIUX UM COOBITHIA;

- MEpPEeYHU PEKOMEHJAIMA TIO0 YMEHBIICHUIO PHCKOB; KOJIMYECTBEHHBIC OIEHKHU
PE3yABTATUBHOCTH PEKOMEH/IAIIHH.

CuiibHBIE CTOPOHBI U OTPAaHUYCHUS

CusnpHble cTOpOHBI aHanM30B ET A BKIIIOHAIOT cienyrolee:

- BO3MOXXHBIE CIICHAPUH, KOTOpPHIE CIEAYIOT 32 MCXOAHBIM COOBITHEM, U BIIHSHHE
UCIPAaBHOCTH WJIM OTKa3a CHUCTeM Wi (yHKUWN, HaNpaBIEeHHBIX HAa YMEHbBIICHUE
HEOJIarompUsITHBIX PE3yJIbTATOB, HATJIATHO M CXEMaTHUECKH JIJISl TPOBEICHUS aHAIN3a;

- UJICHTU(PHUIIMPYIOTCS KOHEUHBIC COOBITHS, KOTOPHIC B MPOTHBHOM CIIy4yae MOTJIH
OBITH HEMPEIBUICHHBIMH,



- UACHTU(UUUPYIOTCA MOTEHIMANbHbIE €IMHUYHBIE OTKa3bl, OOJIACTH YSI3BUMOCTH
CUCTEeMbl U HU3KOA(D()EKTHUBHBIE MEPBl W, CJIEIOBATEIBHO, CO3/IA€TCSI BO3MOXXHOCTH JIJISt
MOBBIIEHUS () EKTUBHOCTH YIIPABICHUS CHCTEMON KOHTPOJIS;

- IO3BOJIIET YYMUTHIBaTh (PAKTOP BpPEMEHH, B3aUMOCBS3U COOBITUH U "dPPeKTh
JIOMHHO", MOJICJIMPOBAHUE KOTOPBIX B paMKax "epeBa HerCIpaBHOCTEH " Helenecoo0pasHo.

OrpaHuyeHus BKIIOYAIOT CIEAYIOIIee:

- s npuMeHeHuss ETA B kadecTBe COCTaBISIONIEH BCECTOPOHHEH OILICHKHU
HEOOXOJMMO BBISIBUTH BCE BO3MOXKHBIE HCXOJHBIC COOBITHS, OJHAKO BCETJa CYIIECTBYET
BEPOSITHOCTh HEBBISBJICHHSI 3HAYNMBIX UCXOJIHBIX COOBITHIA;

- METOJ pacCMaTpUBaET TOJIBKO HCIPABHBIC W HEHCIPABHBIE COCTOSHUS CHUCTEMBI,
3aTPYIHUTENbHO BKJIIOUUTh B PACCMOTPEHUE OTJIOXKEHHBIE HCIIPABHBIE COCTOSIHUS WM
COOBITHSI BOCCTAHOBJICHUS,

- KaXIbIH MyTh pearn3aluu OOYCIOBIIEH COUYETAaHUEM COOBITHIA, TMPON3OMICAIINX Ha
MPENbIAYIUX TOYKAX BETBJICHUI B HAMPABICHUU JaHHOTO MyTH, TO3TOMY PacCMaTpPUBAIOTCS
BCE B3aMMOCBSI3M IO BO3MOXXHBIM NyTsM. OIHAKO HEKOTOphIE 3aBUCHMOCTH, TaKHe Kak
00I1IMe KOMIIOHEHTHI, BCIOMOTaTeIbHbIE CHCTEMBI M OIEPaTOPbl, MOTYT OBITh YIYIIEHBI, YTO
MPUBOJAUT K ONITUMUCTUYECKUM OIl€HKaM BEPOSITHOCTA KOHKPETHBIX IMOCIEACTBUM;

- JIIs CJIOKHBIX CUCTEM JIEPEBO COOBITUI CII0KHO MOCTPOUTH C HYJIS.

PeriaMeHT BbINOJHEHHS

1. CornacHo BBIOpaHHOMY BapHaHTY BBIOJIHUTh OLIEHKY prucka metogom FMEA.
2. BomonHuTh oeHKy pucka meronom ETA.
3. OopMHUTE OTUET IO BBHIMOTHEHHBIM 3aJaHUSIM.

Kpurtepun onenku.
- OLI€HKA «3a4TE€HO» BBICTABIIAECTCS CTYAEHTY, €CIIU IIPABWIBHO BBIIIOJHEHBI 3aJaHHUs.
- OLIEHKA «HE 3a4TEHO» BBICTABIIIECTCS CTYAEHTY, €CIIM HEIPAaBUIIbHO BBIIIOJHEHBI 3a1aHUS,
WM UMEIOTCS IPU3HAKU HE TIOJHOCTBIO BBIIIOJIHEHHOT'O 3a/1aHUS.

7.2.4. llpakTuueckoe 3aHaTHE 4 «MeTOABI aHAIU3A CPEeACTB KOHTPOJIst. ['ancTyk-
0a00uka, HRA»

Tunosoi npumep 3aganusa meroa I'ancryk-badouka

EAPBEPEI
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0
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MEPBI NC NPEOYMNPEXOEHWKO MEPBI MO BOCCTAHOBINEHWKO

YMEHBLLEHME BEROATHOCTH YMeHbLWeHKe NOCNeaCTEMA 1
(MpeayNpeuTENsHBIE Mephl) BOCCTAHOBMEHHE (Mepbl pearpoBaHia)

MpegynpeanTensHbie Mepbl U Mepbl pearMpoBaHMA CBA3aHbI C 3a4a4amMu, NI04bMHU 1 KOMNEeTeHUWAMM

Tunosoi npumep 3aganus merox HRA



Tabmuma 1 — Beimonuenwue 3aganus no meroqy HRA

JeiicTBus HeiicTBus Bompocs! miis Mepomnpustus no
IepCoHaIa 110 IIEpCOHAJIA, KOTOPBIE | IEPCOHAJA I10 PUCK- CHW)KEHMIO UJIU
TEXHOJIOTMYECKOU IIPUBEIIN K PUCK- CUTYallUH YCTPAaHEHHIO PHUCK-
KapTe, UHCTPYKIUU CUTyaluu CUTyaluu

TeMbl IMCbMEHHBIX paﬁoT

Ne i/ TemMbl
1 MeTo1010THsI TPOBENICHUSI OIEHKH prcka MeTosoM [ 'anctyk - babouka
2 MeTo1010THsl TPOBEICHUSI OIEHKH prucka MeTonoM HRA
3 CunbHble cTopoHbl MeTofa ["ancTyk - babouka
4 Orpanunuenus merona I'anctyk - babouka
5 CunpHbie cTopoHbl MmeTtonia HRA

Kparkoe onucanue u periiaMeHT BbINOJHEHHUS

MeTtoa ouneHkuH pucka ''rajcTyk-0a0ouka’ mpencraBisieT COOOM CXeMaTH4YeCKHid
croco0 ONMCAaHMsI M aHaJIM3a MyTU Pa3BUTHUS OMACHOI'O COOBITUS OT MPUYUH JI0 MOCIIEACTBUH.
B HeM 0TOoOpa)xaroTcs SIEMEHTHI YIpPaBICHHs, KOTOPbIE H3MEHSIOT BEPOSTHOCTh COOBITUS U
TE, KOTOPbIE U3MEHSIOT MOCIEACTBUSA, €CIIA MPOUCXOAUT cOObITHE. J[aHHBII METONl coueTaeT
UCCIIEZIOBAaHUE TPUYUH COOBITHS C TIOMOIIBIO JIepeBa HEUCIPABHOCTEH (aHAMM3 MPHYUH
COOBITHSI) W aHAIM3 TOCIEACTBUNA C TOMOIIBIO JepeBa COOBITUH (aHAIN3 TOCIEACTBUN).
OpHako OCHOBHOE BHHMMaHME MeToja 'Tajcryk-0abouka" cdokycupoBaHO Ha Oapbepax
MEXJly IPUYUHAMHU (MEpbl KOHTPOJISI) U ONACHBIMU COOBITUSIMHU U MOCIEACTBUAMH (MEpHI 11O
mukBUanuu). Jmarpammel ranctyk-0a0odyka" MOryT OBITH TOCTPOEGHBI Ha OCHOBE
BBISIBJICHHBIX ONIMOOK M JIEPEBbEB COOBITHI, HO Yalle WX CTPOST HEMOCPEICTBEHHO B
IIPOIIECCE NMPOBEEHUS MO3TOBOr0 IITypMa.

"Tanctyk-6abouka" pucyercs CIeayrIM 00pa3oMm:

- cOOBITHE MPEICTaBIICHO [IEHTPAIbHBIM y3JI0M '"TancTyka-0a6ouku", cM. pucyHok b.2;

- UCTOYHHUKU pUCKa (MJIM OMAaCHOCTW/YIpO3bl) MEPEUYUCIEHbl B JIEBOM YacTU y3j1a U
COEIMHEHBI C Y3JIaMH, TPEACTABISIONMMH pa3IMYHble MEXaHU3MBI, C TTOMOIIBI0 KOTOPBIX
WCTOYHUKHU PUCKA MOTYT IIPUBECTH K COOBITHIO;

- Oappepbl WM DIIEMEHTHI YIpaBICHHS JUIA Ka)XJIOr0 MEXaHW3Ma ITOKa3aHbl Kak
BEPTUKAJIbHBIE [TOJIOCHI TTOTEPEK JTMHMUIA;

- B TpaBOil YacTH HAPUCOBAHBI CTPEIKU OT COOBITHS K KaXJAOMy MOTEHIIHAILHOMY
MIOCJIE/ICTBUIO;

- TI0cJie COOBITHS BEPTHKAJIbHBIE MOJIOCHI IPEICTaBISIIOT COOON pPEaKTUBHBIE 3IEMEHTHI
yIpaBJeHUs Ui 0apbepbl, KOTOPbIE U3MEHSIOT IOCIEICTBHUS;

- JIONOJIHUTEJbHbIE (aKTOpPhl, KOTOpPblE MOTYT MPUBECTH K COOK DIIEMEHTOB
ynpaBieHus ((haKTopbl ICKAAIH ), BMECTE C KOHTPOJIEM (aKTOPOB ICKAIALINU;

- pyHKIMH yHpaBlIeHHS, KOTOPbIe MOAAEPKUBAIOT FJIEMEHTHI YIIpaBJeHHs (Hampumep,
o0y4eHHE W IMPOBEpPKa), MOT'YT OBITh IMOKAa3aHbl MOJ '"TaJICTYKOM-0a004KOi" M CBSI3aHBI C
COOTBETCTBYIOLIM KOHTPOJIEM.

KonnuectBeHHast oOlleHKa MOXKET OBITh BO3MOXHA, KOIrJla IYyTH HE3aBUCHMBI,
BEPOSATHOCTh TOTO WJIM MHOTO MOCIEICTBUS WM pe3ysbTaTa U3BECTHA, U BEPOSTHOCTH TOTO,
9TO KOHTPOJIb OyneT Hedd(HEeKTUBHBIM, MOXKET ObITh olleHeHa. OJTHAKO BO MHOTHX CHUTYAIUsIX
myTd W Oapbepbl HE SBIAIOTCS HE3aBUCUMBIMH, a MEpPhl KOHTPOJS MOTYT OBITh
MpOLeYPHBIMH, a UX 3(pPekTuBHOCTH HeonpeneneHHa. KommuecTBeHHYIO OIeHKYy Hanbomnee



1e1eco00pa3HO MCHONIb30BaTh MpPU HCIONH30BAHUU aHANM3a JlepeBa HEHCIPAaBHOCTEH U
aHanm3a aepeBa coowsrtuii i LOPA.

Hcnonp3oBanue

Amnanu3 "rajctyk-6abouka" HCIoNb3yeTcs sl 0TOOpakeHUs U nepeaadyd HHPOpMaluu
0 PUCKax B CHUTyallUsX, KOTJla COOBITHE UMEET Psill BOSMOXKHBIX IPUYUH U TocienctBuid. Ero
MOKHO HCIOJIb30BAaTh JUIS JAETalbHOTO W3YYCHUS NPHUYMH U TOCIEICTBUI COOBITHIA,
3allMCaHHBIX B MPOCTOI Gopme B perucrpe puckoB. OH 0COOEHHO YacTO HCIOJIb3YeTCs s
aHanm3a cOOBITHH ¢ 00Jiee Cephe3HBIMH MOCIESICTBUSIMU.

[Ipu oleHKe AJEMEHTOB yIpaBJieHHs "TalcTyK-0abouka" MCIonabp3yeTcs s MPOBEPKH
TOr0, YTO KaXIbIH MyTh OT MNPUYMHBI K COOBITHIO M COOBITHIO K IOCIETHEMY HMEET
3 QEeKTUBHBIA KOHTPOJIb U YTO (DAKTOPBI, KOTOPHIE MOTYT NMPHBECTH K COOSIM YIIpaBIICHUS
(Bkiro4ast cOOM CHCTEM YIIPABJIEHUS), MOXHO MAECHTU(UIMPOBATh. J[aHHBII METOA MOXXHO
UCIIOJIb30BaTh B KaYECTBE OCHOBBI JUISI CPEACTBA (hPUKCAIIMH WH(POPMALIUU O PUCKE, KOTOPBIH
HE COOTBETCTBYET MPOCTOMY JIMHEHHOMY MPEICTABICHUIO perucTpa pucka. Ero MoxxHo
UCMOJIb30BaTh MNPOAYKTUBHO [JIsI PAcCMOTPEHHUS IMOTEHIMANbHBIX COOBITHH, a TaKxke
PETPOCIIEKTUBHO AJII MO POBAHUS COOBITUIH, KOTOPBIE YK€ TPOU3OIILITH.

"T'ancTyk-6abouka" uCHONB3yeTCsl, KOIZJAa CHTyalluss HE TapaHTUPYET CIOKHOCTb
IIOJIHOTO aHaJIu3a JIepeBa OTKA30B U aHajM3a JepeBa COOBITUM, HO SABIsETCS 0oJiee CI0KHOM,
YeM MOXKET OBITh MPEICTaBIE€HA OJHUM CJIEACTBUEM IIPUYMHHO-CIIE/ICTBEHHBIX CBS3EH.

B HekoTOphIX cUTyalUsX MOT'YT pa3BUBATbCS KAaCKaJHbIE CMBIYKHU, I/I€ MOCIEICTBUSA
OJTHOT'O COOBITHSI CTAHOBSITCS IPUYMHOMN CIIEAYIOIIETO.

Bxonsl

Bxon comepuT HHQOpMAIUI0 O NPUYMHAX M TOCIEACTBUSAX IPEIONPENEICHHOTO
COOBITUS U 3JIEMEHTHI YIIPaBJICHUS, KOTOPbIE MOTYT €r0 U3MEHUTb.

Brixonn!

Brixon mpencraBisier co0ol MPOCTYHO AMArpaMMy, MOKa3bIBAIOIIYI0 OCHOBHBIE MYTH
Pa3BUTHA PHCKa, SJIEMEHTHI yNPaBIIEHUs Ha MECTE U (PaKTOPbI, KOTOPbIE MOT'YT IPUBECTH K
cOoto ympapiieHHs. MeTol TakKe IOKa3blBae€T MOTEHIMAIbHBIC MOCIEICTBUS U MEpHI,
KOTOpBI€ MOTYT OBITh NPEANPUHSATHI 1OCIE TOT0, KaK MPOU30IILIO0 COOBITHE, YTOOBI YCTPaHUTD
ero.

CusbHbIE CTOPOHBI U OTPAaHUYEHUS

CuibHBIE CTOPOHBI aHAMN32a "TANCTyK-0a004Ka" BKIIIOYAIOT:

- OH TIPOCT JIJIsI TOHUMAHUS U JIaeT YeTKOE HATJISIHOE MPEJCTaBICHUE O COOBITHH, €ro
MIPUYMHAX U MOCIIEICTBUSAX;

- OCHOBHO€ BHHUMaHHE YJeIseTcs CpeacTBaM KOHTPOJS, KOTOpbIE OJDKHBI OBITH
YCTaHOBJIEHBI, U UX 3¢ (PeKTUBHOCTH;

- MOXHO HCIIOJb30BAaTh Kak J[UIsl JKEJNATEIbHBIX, TaK W JJs HEXKeJIaTeIbHbIX
MOCJICACTBU;

- JUI UCTIOJIb30BaHUs He TpeOyeTcsl BBICOKUN YPOBEHb 3HAHUI.

OrpaHu4eHus BKIHOYAIOT:

- "rancTyk-6a0ouka" He MOXKET MMOKa3aTh CUTYAIHIO, KOT/1a TyTH OT MPUYUH K COOBITHIO
HE SIBJISIIOTCS] HE3aBUCUMBIMU (T.€. TaM, TJie B iepeBe cooeB ecTh "U"):

- OH MOKET YPE3MEPHO YIPOCTUTD CIOKHbIE CUTYALIHH.

HRA oTHoOcUTCS K rpyIIe METO/10B, KOTOPbIE HAIIPAaBJIEHbI HA OLEHKY BKJIa/la YeJI0BEeKa
B HAJEKHOCTb M OE30MaCHOCTb CHUCTEMBbl IyTEM BBISBIEHUS M aHaIM3a BO3MOXKHOCTEH
COBEPIIEHUSI HEMPABWILHBIX JTCHCTBUI. XOTS JNaHHBIA METOJ HamboJiee 4acTo MPUMEHSETCS
OpU  aHaIUM3e CHIDKEHUS A(PQPEKTUBHOCTH JEATEIBHOCTH ONEpPaTOpOB B  00JACTH
0€30I1acHOCTH, TaK)Ke OH MOXKET NPUMEHSATHCS Ui TOBBIMIEHUS YPOBHS 3(dekTHBHOCTH
JesaTenbHOCTH Tpou3BoauTenbHocTd. HRA mnpumeHnsiercs Ha TakTHYECKOM YPOBHE IS
KOHKPETHBIX 3aJ1a4, I/ie MpaBUIbHAS A TeIbHOCTh HMEET pellaroliee 3HaueHue.

CHayasna NpPOBOAUTCS HEpapXUUECKUW aHalmW3 3a1ad JUisl ONpeJeleHUs] LIaroB Hu
MOJIPTANOB B paMKaxX 3alllIAHUPOBAHHOM akTUBHOCTU. [loTeHIManbHble MEXaHU3MBI OLIHOOK



UACHTUUIUPYIOTCA I KaXKIOro AOMOJHUTENBHOIO Iara, 4acTo ¢ TOMOINBI0 Habopa
MI0JICKA30K - KJIFOUEBBIX CJIOB (HalpUMeEp, CIUIIKOM PaHO, CAMIIKOM I03]IHO, HEMPaBUIJIbHBINA
00BEKT, HEeMIPaBUIIbHOE JIEUCTBUE, TPAaBUIbHBIA O0BEKT U T.1.).

Hcrounuku 3Tux omMOOK (Takue Kak OTBJIEUYEHHE OT Ipolecca, Majio CBOOOJHOrO
BPEMEHH U T.J.) MOTYT OBbITh HACHTH(QHUIMPOBAHBI, U JaHHAs MHQPOpPMAIUS MOXKET OBITH
WCIONb30BaHA JJIsl YMEHBIICHUS BEPOSITHOCTH BO3HMKHOBEHHUsS OImMOKH B 3amade. Takke
UACHTUOUIUPYIOTCS  (AKTOPBI, CBS3aHHBIE C CAMHMH YElIOBEKOM, OpTraHU3allued WiH
OKpY’Karolel cpenoi, KOTopble BIUSIOT Ha BEPOSATHOCTh OMMOKHU ((pakTOphl (hopMUpOBaHUS
nesitenpHOCTH (PSF).

BeposTHOCTh HENpaBUIBLHOTO JIEHCTBUS MOXKET ObITh OLlEHEHa Pa3IMYHbIMU METOAAaMH,
BKJIIOYAs HMCIOJIb30BaHME ©0a3bl JaHHBIX C AHAJIOTMYHBIMU 33/JauaMH WM 3KCIEPTHOE
3akmoueHne. Kak mpaBuino, onpenensercs HOMHHAIBHAS YaCcTOTa OMMUOOK IS THITA 33a4H,
3aTeM TPUMEHSETCS MHOXHUTEIb IS TPEJCTABICHUS TMOBEICHYECKUX (HAKTOPOB WU
(akTOpOB, CBSI3aHHBIX CO CPENOM, KOTOpBIE YBEJIWYMBAIOT HJIM YMEHBIIAIOT BEPOSTHOCTH
oTkasa. [ly1si mpruMeHeHHsI STUX OCHOBHBIX ATAroB OB pa3paboTaHbl pa3InyuHbIE METO/bI.

B Gonee paHHMX MeToAax Jenajics ymop Ha OLEHKY BEpOsATHOCTH Heynauu. bonee
MO3JJHUE KA4YE€CTBEHHBIE METOJbI COCPEIOTOYEHbl HAa KOTHHUTHBHBIX NMPUYMHAX BapHallUi B
MIPOM3BOACTBEHHOM JIEATEILHOCTH Y€JIOBEKA C aHAIM30M HanboJjiee HalpaBJIEHHBIM Ha TO, KaK
NESITEIPHOCTh ~ WM3MEHSETCS  1Of  BJIMSHUEM  BHEIMIHUX  (AKTOpOB, ©  HAUMEHEE
COCPEIOTOYEHHBIM Ha MONBITKAX BIUUCIUTH BEPOSITHOCTh OTKa3a.

Hcnons3oBanue

KauectBennsiit HRA MoxeTt ucnonb3oBatbes:

- BO BpeMs MPOEKTUPOBAHUS, YTOOBI CHCTEMbI OB pa3pa0dOTaHbl JJIi MUHUMU3AINT
BEPOSATHOCTH OILMOKHU OIlepaTOpamH;

- BO BpeMs MOJU(PHUKAIUKA CUCTEMbI, YTOOBI YBHIETh, MOXKET JIM BO3/ICHCTBUE YEIOBEKA
BJIMATH B KAKOM-TMOO HaNpaBICHUH;

- COBEPIIEHCTBOBATH MPOIEAYPHI, YTOOBI YMEHBIIUTh BOZMOXXHOCThH OIIHUOKH;

- OKa3bIBaTh MOMOIIb B BBISIBICHUH U YMEHBIICHHH (DAKTOPOB, BHI3BIBAIOIIHNX OIIHOKY,
B CpEJie WM B OpraHU3AI[MOHHBIX MEPOIPUATHSX.

Komuecteenno HRA wucnonbs3yercss miis mpeaocTaBieHUs JAHHBIX O JESTEIbHOCTH
YyeloBeKa B KauyecTBE BXOAHBIX IMapaMETPOB MpPU HCHOJIb30BAHUU METOAOB JIOTHYECKHX
JIEPEBBEB WM IPYTUX METO/IOB OI[EHKH PUCKA.

Bxonrl

BxozabI BKIIIOYAIOT:

- nH(OpMaIUIO I OMpeeNieHus 3a1a4, KOTOPbIE JODKHBI BBITOJIHATH JIOIH;

- OMBIT MO PA3JIMYHBIM TUIIAM OIIMOOK UJIM UCKIIOUUTEIBHBIX XapaKTEpUCTUK, KOTOPBIE
CIIy4aJIUCh B IIPAKTHKE;

- OMBIT pabOTHI YENIOBEKA U (PAKTOPHI, KOTOPHIE BIMSIIOT HA HETO;

- OIIBIT B TEXHUKE WJIM METOJIaX, KOTOpPbIE OYIyT HCIOJIb30BATHCA.

Brixoanbr

BbIX0bI BKIIHOYAIOT:

- CIMCOK OMIMOOK WM HETaTHBHBIX HEOOBIYHBIX XapaKTEPUCTUK, KOTOpPHIE MOTYT
BO3HMKHYTb, M METOJbl, C IOMOIIbI0 KOTOPHIX OHHU MOTYT OBITb YIJYUILIEHBl IyTEM
peopranu3any CUCTEMBI;

- PSKHUMBI, TUTIBI, IPUYUHBI U TTOCIIEACTBUS JIJI YEJIOBEKA;

- KauecTBEHHAas WIM KOJMYECTBEHHAs OLIEHKA PUCKA, CBSI3aHHOIO C pa3IU4YMsIMHU B
YeJIOBEYECKUX JACHCTBUAX IPOU3BOIUTEIHLHOCTH.

CunpHbIE CTOPOHBI U OTPAaHUYECHUS

Cunbnubie ctoponsl HRA Bkitouaror:

- aHalm3 oOecriednBaeT (GopMalbHBI MEXaHHW3M MHTErpallMM IOoKaszaTeiaed paboThbl
YeloBeKa MpPU PaCCMOTPEHHHM PHCKOB, CBSI3aHHBIX C CHCTEMaMH, B KOTOPBIX JIOAM WUIPAIOT
BAXKHYIO POJIb;



- ohunuarbHOE pACCMOTPEHHE PEKUMOB W MEXaHM3MOB pPaOOTHI YellOBEKa,
OCHOBAHHBIX HA TIOHMMAHUU KOTHUTHUBHBIX MEXAaHU3MOB, MOXXET IIOMOYb OIPEICIUTh
CrocoObI H3MEHEHUSI PUCKA.

OrpaHu4eHus BKIHOYAIOT:

- METOJl JIy4llle BCEro IOAXOAMUT /Il PYTUHHBIX 3aJa4, BBIIOJHAEMBIX B XOPOIIO
KOHTpoOJMpyeMbIx cpenax. OH MeHee MOJie3eH Ui CIOXKHBIX 3ajad WM TOorja, Korja
NEHUCTBUSL JIOJDKHBI OCHOBBIBATHCSI HAa HECKOJBKUX M, BO3MOXHO, IPOTUBOPEUYUBBIX
HMCTOYHHUKAX WH(POPMAIINH;

- MHOTHE BHJIbI JICSITEIBHOCTH HE UMEIOT MPOCTOro pexuMa "ycrnex mpoxoz/ommoka’.
HRA TpynHo coyeTaeTcss C YacTUYHBIM BO3JEMCTBUEM HA JEATEIbHOCTh, a TaKXe C
KAa4eCTBOM JCMCTBUM UIIU PELICHUN;

- KOJMYECTBEHHAs OIEHKa, KaK MpaBWIO, B 3HAYUTEIbHOW CTENEHU 3aBUCUT OT
3aKJIFOYCHHS IKCIIEPTOB, MPU HAJTMYMHU MAJIOT0 KOJMYEeCTBa BepU(PUIIUPOBAHHBIX JaHHBIX.

PersiaMeHT BbINOJTHEHHSA

1. BBINOIHUTE OLIEHKY PUCKOB IO BapUaHTY, BEHIOpaHHOMY B 3aJaHuu 1, MeTogoM «l ancTyk —
6aboukay.

2. BEIOTHATH OIEHKY prcKOoB MeTogoM HRA.

3. OdopMUTEL OTYETHBIE TUATPAMMBI U TAOIUIIBL.

Kpurepun ouenku
- OI[EHKA «3a4TEHO» BBICTABJISACTCS CTYACHTY, €CIIM MPaBUIbHO O(QOpPMIICHA AHArpaMMbl U
TaOJIULIBL.
- OILICHKA «HE 3a4TCHO» BBICTABIICTCS CTYJICHTY, €CIIM HE O(GOPMIICHBI WJIH HEBEPHO
ohopMITeHBI TUATPaMMBbI ¥ TAOJIHIIEI.

7.2.5. Ilpaktnuyeckoe 3amanue NeS «OuneHka npo@ecCHOHATBLHOIO PHCKa IO
¢usuveckum paxkropam. Meroa npoBepovyHoro gucra, merog Paiina-Kunum»

Tunosoii npumep 3agaHus
Ta6nnua 1 - HpI/IMep BapuaHTa 3aJaHuA JJid BBIIOJHCHUA OHOCHKH pHUCKa MCTOAOM
IIPOBEPOYHOr O JICTA

du3ndecKue
oIacHbIE U/HIIH
BpEIIHBIC
MIPOU3BO/ICTBEHHBIC
(bakTophI

Ne | Hammenona

n/m HUE

pabouero
MecTa

ObopynoBanue Marepuaist YpoBHH

OBII®

OMII, 50 I'g E, 0,5 kB/m

H, 4 A/m

9J'IeKTp0MO M3onaiuonHbIe

HTEp

Hpensb,
niepdopatop,

U3MEPUTEIIbHBIE
KJICIIY, JIECTHULA
-CTpeMsIHKa

I1oBrBIIEHHBIHN
YpOBEHbB LITyMa

83, nbA

Kpemnuii  nuokcun
aMmop(HBIE B BHC
a’po30J1s
KOHJICHCAIlUU  TIpH
cogepxanuu ot 10
110 60%"

16 Mr/a°

[ToBblIEHHBIN
YPOBEHb JIOKAJIbHOU
BUOpauuu
(Bubpanus

129,4 nb




JIOKaJbHasl,
SKBUBAJICHTHBIN
KOPPEKTHPOBAHHBII
YPOBEHb
BUOPOYCKOpEHHUS,
nb)

1 — Onpenensats mo IMJK,, no Canurapusle npasuima u HopMmbl CanlluH 1.2.3685-21
«uruennyeckne HOPMATHBBI W TpeOOBaHUA K oOOecreueHuto Oe30macHOCTH | (WIH)
0e3BpeqHOCTH /IS YesioBeKa (PaKTOpOB cpeabl oouTaHus"

Tabmuma 2 — nentudukanus pruckoB

HaumenoBanue | dusznueckue HaumenoBanue | YpoBeHb OO6mrast oreHka
pabouero mecra | omacHble W/UIN | pUcKa Ha | pUCKa pHUcKa
BpEIHbIE pabouem mecre®
MPOU3BOJICTBEHHBIE
(1)211<T0p1312

?_ Tpusonurcs nepeders OBII® u3 Tabmumpr 1.

S [IpuBonarcs HanmeHoBaHus puckoB corjacHo [Ipukasy ot 19 aBrycra 2016 r. N 438u
MunucrepcTBa Tpyda ¥ couuanbHOM 3amuThl Poccuiickoit ®@eneparuu «O0 yTBEepKISHUH
TUTIOBOTO TIOJIOXKEHUSI O CHCTEME YIIPaBJICHUSI OXPaHOU Tpyaa»

Tabmuua 3 — bannbHas orieHKa ypOBHS pUcKa

Knacc ycnosuii Tpyna bamnel pucka
2.0 0
3.1 1
3.2 2
3.3 3

TeMbl IMCbMEHHBIX paﬁoT

Ne i/ Tembl
1 Ornenka pusngeckoro Gaxropa — Hrym.
2 Onenka gusnueckoro (paxkropa — BubGpanus.
3 Onenka gusnueckoro gaxropa — SMII.
4 Onenka gusnueckoro daxropa — AIID/I.
5 Onenka gusngeckoro GpaxTopa - OCBEIEHHOCTh

KpaTkoe onucanme u perjiaMeHT BbINOJIHEHUS

MeTtox NpoBepOYHOro (MHOIAa HA3BIBAEMOI'0 KOHTPOJIbHBIM) JIMCTA OTHOCUTCS K
Ipylnne MeTOAOB KaueCTBEHHOW OLIEHKM PHCKAa M LIMPOKO NPUMEHSETCS Ha MPAKTHKE Kak
CaMOCTOATEINIbHO, TAK U B COUYETAHUHU C IPYTUMHU METOJIAMH.

[IpoBepoyHbIe TUCTHI MOTYT MPEACTABIATH COOOI MEpeyHH PUCKOB, pa3paboTaHHEIE,
KaK MpaBWJIO, HA OCHOBE HAKOIJIEHHOTO OmbiTa. OHU MOTYT MPUMEHSTHCS HA JIFOOOM JTare
BBITIOJIHEHUSI padoT, B TOM YHCJIE KaK 4acTh IPYrUX METOAOB MACHTU(UKAIIMHN OMAaCHOCTEN U
OLIEHKH PHCKa.

[IpeumymectBo Meroga B ero mpocrore. byayunm  JomkHBIM — 0Opa3zom
pa3paboTaHHBIMH, TPOBEPOYHBIC JIMCTHI OOBEAUHSIOT MONHOTY Y4eTa NaHHBIX C MPOCTOH B
MIPUMEHEHUHU (POPMOH OLICHKHU.




Henocratkom Merona SBIA€TCS BO3MOXKHOCTb HEKAYECTBEHHOI'O COCTaBJICHMS
BOIIPOCOB, @ TAK)KE MPONYCKA BaXKHBIX MOMEHTOB.

MeTo poBEPOYHOro JMCTa HETPYJOEMKUI U Haubosee d3PpPEeKTUBHBINA MPH OLEHKE
pHcKa Ha CTaOUJIbHBIX, TABHO OPraHW30BAaHHBIX pabOYMX MECTaX C YCTOSBILEHCS MPaKTUKON
9KCILUTyaTalldM M C XOpPOIIO M3BECTHBIMM TEXHOJOTHSMU, OOOPYZOBAaHUEM, ChIPbEM,
MaTepuaiaMHy U T.II., @ TAKXKE C XOPOIIO U3BECTHBIMU OMACHOCTAMU OT HUX.

Merton ®@aitna - Kunnu (anra. - Fine & Kinney Method). Meton 3akitouaercs B
MOCJIEIOBATEIbHON OILIEHKE PHUCKOB KaK MPOM3BEIEHHUS TPEX COCTaBISIOUIMX - CTEHEHU
MOJIBEP)KEHHOCTH pabOTHHKA BO3ACHCTBHIO ONACHOCTH Ha pabodeM MecTe, BO3MOXKHOCTU
BO3HUKHOBEHHS YI'pO3bl Ha paboueM MecTe M TSKECTH MOCIEACTBUM JUisi paOOTHUKOB B TOM
cllydae, €Clii yrpo3a OCYIEeCTBUTCS.

B KkaXxIOM KOHKPETHOM cllydyae ONpeAeNnsercsd, KakuM oO0pa3oM TO WIM HHOE
HapylleHue TpeOOBaHUI OXpaHbl TPyJa MOXET IPUBECTU K NMPOU3BOJCTBEHHON TpaBME WU
npodeccuoHanbHOMY 3a0ojeBaHuI0. PaccMatpuBatoTcss Bce cTaguu paboT - OT mpoliecca
IIOJTOTOBKH 10 CTaJUil UX 3aBEPIICHHUS.

IIpoBeneHue OIEHKM TaKMM CIIOCOOOM JOJDKHO IPUBECTH K KJIAcCHU(UKALUU PUCKOB
[0 CTENEHHU CEPbE3HOCTU MO MATH TIpylnaM: O4YeHb MaJIeHbKUM, HEOOJIBIION, CpEeaHM,
BBICOKUH, KpallHE BBICOKH.

B 3aBucumMocTH OT MNONy4eHHOro ko3(dduireHTa CTENeHH pucka M HUTOrOBOU
Ki1accu pUKay MpodheccuoHaIbHOIO PUCKA PaCCTaBISAIOTCA IPHOPUTETHI B OTHOILIEHUH MED,
KOTOpblE€ HEOOXOIUMO MPUHATH A YCTPAaHEHHUS WM CHIDKEHUS PHCKa IOBPEXIEHHS
3I0pOBbsl Ha paboueM MecTe, COCTaBIISIETCs IUIaH MEPONPUATHH.

[IpenmyiecTBa MeTOA COCTOAT B POCTOTE PACUETOB U HATIJISITHOCTH.

K HemocraTkaMm mMeToza ciienyeT OTHECTH CyObeKTUBHOCTh IPU MPOBEICHUN OLICHKH.

PeriaMeHT BBITIOJTHEHUSI
1. Beibpats BapuanT 3aganust u3 Tabmuusr 1 (3aganus Ne5).
2. IIpoBectu oreHKy ¢puznyeckux (HakTopoB HA paboueM MecTe.
3. OpopMuUTH OTUETHBIC TAOJIHUIIEI.

Kpurepun ouenku
- OIICHKA «3aYTEHO» BBICTABISIETCS CTYICHTY, €CIIH MPABIIIbHO 0POpPMIIEHA OTIETHEIC
TaOJIMIIBI.
- OIICHKA «HE 3aYTEHO» BBICTABIIETCS CTY/ICHTY, €CIH HEMPaBUIHLHO OPOPMIICHBI OTYETHBIC
TaOJINIIBI.

7.2.6. Ilpaktnuyeckoe 3aganue Ne6 «OneHka npo@ecCHOHATBLHOIO PHCKa IO
xumMu4yeckuM (paxkropam. MeToa npoBepoYHOro jaucra, Mmeroa ®aiina-Kunnmn»

Tumosoii npuMep 3a1aHUA
Tabmuna 1 — Unentudukanus pruckoB

Hanmenosanne | dusznueckue HaumenoBanue | YpoBeHb OO1ias oreHka
paboyero mecta | OmacHbIC W/WJIK | pUCKa Ha | pucka pucka
BpEIIHbBIC paboueM Mecte’
IIPOM3BOICTBCHHBIE
daxTOpsI’

? _ Ipusoxutcst mepeders OBIT® u3 Tabmurst 1 (3agamms NeS).

5_ [IpuBonarcs HaumeHoBaHMs pucKoB corjacHo [Ipukasy ot 19 aBrycra 2016 r. N 438u
MunucTepcTBa TpyJa M colMaibHOM 3amuThl Poccuiickoit ®@eneparuu «O0 yTBEpKICHUH
TUIIOBOI'O MOJIOKEHHS O CUCTEME YIIPABIIEHHUSI OXPAHOU TpyAa»



Tabmuua 2 — bannbHas orieHKa ypoBHS pucKa

Kitacc ycnosuii Tpyia bayuiel pucka
2.0 0
3.1 1
3.2 2
3.3 3

TeMbl NUCbMEHHBIX PadOT

Ne n/m Tembl
1 MeTon1ka OLleHKH XUMHUYECKUX (DAKTOPOB MO OKCHJIaM a30Ta
2 MeToauKa OleHKH XUMHYECKHUX (PaKTOPOB IO YIIEpory
3 MeTonuKa OIIeHKH XMMHUYECKUX (haKTOPOB 110 d(hupam
4 MeToa1Ka OLleHKH XUMHYECKUX (haKTOPOB MO HehTenpoayKTaM
5 MeToauka OleHKH XUMHYECKUX (PaKTOPOB OKCHJIaM MeTaJiia

Kparkoe onncanmne u perjiaMeHT BHITIOJTHEHHS
1. CornacHo BapuaHTy 3aaaHusi Ne5, IpOBECTH OIIEHKY PUCKA 0 XUMUYECKUM (aKTOPaM.
2. OpopMHUTH OTYETHBIC TAOJIHUIIHI.

Kpurtepuu oueHkn
- OI[EHKA «3a4TEHO» BBICTABIIACTCS CTYAEHTY, €CIIU MPABMILHO O(QOPMIICHBI OTYETHBIC
TaOJIULIBL.
- OIICHKA «HE 3a4TEHO)» BBICTABIIETCS CTY/ICHTY, €CJIM HEMPAaBIIIbHO 0()OPMIIEHBI OTUYETHBIC
TaOJINIIEL.

7.2.7. TlpakTuueckoe 3aganue Ne7 «OuneHka npo(eccCHOHATBLHOIO0 PHCKA IO
IProHoMu4YecKumM paxkropam. Meroa npoBepo4HOro Jucra, meroa Paitna-Kuuum»

Tunosoii npumep 3aganus
Tabmuna 1 — Uneatudukamnmst puckos

HaumenoBanune | ®@usnueckue HaumenoBanue | YpoBeHb Ob6mmas
pabouero mecra | onacHble U/UIM | pucKa Ha | pucka OLICHKa
BpEIHbIE paGodem mecre’ pHcKa
MPOU3BOACTBEHHBIE
daxropsi®

?_ TpuBoaurcs nepeders OBII® n3 Ta6munst | (3aganms Ne5).

— [IpuBonsaTcs HauMeHOBaHMs pUCKOB corjacHo [1pukasy ot 19 aBrycra 2016 r. N 438u
MunucrepcTBa Tpyda M conMaibHOM 3amuThl Poccuiickoit ®@enepanuu «O0 yTBEepKICHUH
TUTIOBOTO TIOJIOXKEHUST O CHCTEME YIIPaBJICHUSI OXPaHOU Tpyaa»

Tabnmuna 2 — bamnbHas oneHKa YpOBHSI pUCKa

Kuacc ycnosuii Tpyna bame! pucka
2.0 0
3.1 1
3.2 2
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Tabmuna 3 - ®usndeckas qUHaAMHUUYECKasl HAarpy3Ka - €WHUIIBI BHENTHEH MeXaHHYecKoW padoThl 3a
pabounii 1eHb (CMeHy), KT M

Tloxa3atenu TsHKeCcTH

Kiacc (momkinacc) yciioBuii Tpyaa

TPYIOBOTO TIpoIecca
ONITUMAJIbHBIN JIOTTYCTUMBIN BpEIHBIHI
1 2 3.1 3.2
[Tpu pernonanabHON Harpy3Ke mepeMeniacMoro paboTHUKOM Tpy3a
(c MpeMMyIIeCTBEHHBIM YYaCTHEM MBILII PyK U IJICYEBOro Mosica pabOTHHUKA)
MIpH TIEpeMEeIeHUH Tpy3a Ha paccTostHue 110 1 M:

JUTSL MYKYUH 1o 2 500 10 5 000 1o 7 000 6onee 7 000
JUTSL SKCHIITH 1o 1 500 1o 3 000 1o 4 000 6omee 4 000
[Ipu oO1ieit Harpy3Ke nepemMenaeMoro paboTHUKOM rpy3a
(c ygacTueM MBIIII pyK, KOPITyca, HOT Tesa pabOTHUKA):

TIpH MTepeMeICHUH Pa0OTHUKOM T'py3a Ha paccTosiHuE OT 1 10 5 M:

TUTSE MYKYUH o 12 500 1o 25 000 1o 35000 oonee 35

JUTSL SKEHIIUH 1o 7 500 1o 15 000 1o 25 000 000
bonee 25

000

U TIepeMelIeHur padOTHUKOM Ipy3a Ha paccTosHue Oolee 5 M:

JUTSL MYKYUH 1o 24 000 1o 46 000 1o 70 000 6osee 70

JUTS YKEHIH 1o 14 000 1o 28 000 10 40 000 000
6onee 40

000

Macca nofHIMaeMoro U nepeMerniaeMoro rpy3a Bpy4Hyro, Kr



IToka3aTenu TsoKeCTH

Knace (monknacc) ycnoBuit Tpyna

TPYAOBOTO Tpoliecca
ONTUMAJIBHBIN JIOTTYCTUMBII BpEAHBIN
1 2 3.1 3.2
[Nogbem u nepemelienne (pa3zoBoe) TSHKECTH MPH YePelOBaHUM € APYTroi paboToi
(o 2 pa3 B 4ac):
JUTSL MYKYUH no 15 1o 30 1o 35 6onee 35
JUISL KEHIIUH 1o 5 1o 10 no 12 Oonee 12
[Moabem u mepemeleHne TSHKECTH MTOCTOSIHHO B TeueHHe pabouero JTHs (CMEHBI)
(Oomee 2 pa3 B yac):
JUTSL MYKYUH 1o 5 no 15 1o 20 6omee 20
JUISL SKEHIIUH 1o 3 1o 7 1o 10 6onee 10

CyMmapHas Macca rpy3oB, IepeMeIlaeMbIX B TeUeHHE KaykKI0ro yaca pabodero 1Hs (CMEHBI):

¢ paboueil MOBepXHOCTH:

TUTSL MYKYUH 1o 250 1o 870 1o 1500 6omnee 1 500
JUTSL YKEHIITH no 100 1o 350 1o 700 6omee 700
¢ TmoJna:

TUTSE MYKIUH mo 100 1o 435 1o 600 ooxee 600
JUTSL YKSHIIUH 1o 50 no 175 1o 350 6onee 350

Crepeorunnbie padoune IBUKEeHNS, KOJTUYECTBO 32 pado4uii 1eHb
(cMeHY), eMHHUIL
ITokazarenu TsxecTn Knacc (monknacc) ycnoBuit Tpyaa
TPYAOBOTO Mpoliecca
ONTUMAaJbHBIN JIOIIyCTUMBIN BpEIHBIN
1 2 3.1 3.2

KonuecTBo cTepeoTHITHBIX pa0odnX IBHKEHUH paOOTHHKA IPH JIOKAJIbHON Harpy3ke (C yuacTueM

MBI KACTEH U MATBIEB PYK):

10 20 000

1o 40 000

1o 60 000

ooxee 60 000

KomuyecTBo cTepeoTHTHBIX pabovrX IBIKEHHH padOTHHUKA IIPU PETMOHANBHON Harpyske (mpu

paboTe ¢ MPEeNMYIIECTBEHHBIM YIaCTHEM MBIIII] PYK H TUICUYEBOrO M0sCa):

1o 10 000

10 20 000

1o 30 000

6oxee 30 000

Crarnyeckasi Harpy3ka - BeJIM1IMHa cTaTUu4ecKoi Harpy3kKu

3a pa0oumii JeHb (CMeHY) NPH yAep:KaHUU Pa0OTHUKOM I'Py3a,

NPHJIOKEeHUH YCHJIMI, KTC C

IToka3aTenu TsoKecTH
TPYZOBOTO TIpoIIecca

Kiacc (monkmacc) ycioBuii Tpyaa

ONTUMAJIbHBINA

JIOIyCTUMBIA

BpEIHBIH




1 2 3.1 3.2
[Ipu yaepxanuu rpy3a OAHOW PyKOM:

TUTSE MYKIUH mo 18 000 1o 36 000 o 70 000 6oxee 70 000
JUIA JKEHIIH 1o 11 000 1o 22 000 o 42 000 ooxaee 42 000
[Ipu ynepxaHuu rpysa IByMs pyKaMH:

JUTSL MYKYUH 1o 36 000 1o 70 000 1o 140 000 | 6onee 140 000
JUIA KEHIIINH 1o 22 000 1o 42 000 1o 84 000 ooee 84 000
[Tpu ynep:kaHuu rpy3a ¢ y4aCTHEM MBIIIII] KOPITyca U HOT':

JUTSE MYKYUH 1o 43 000 1o 100 000 110 200 000 | 6onee 200 000
TUIA KEHILMH 1o 26 000 1o 60 000 1o 120 000 | 6onee 120 000

[Ipumeuanus:

1. Cratuueckue ycuins BCTPEYAIOTCS B PA3NMYHBIX ciydasx: 1) yaepxkanue oOpabaTbiBaeMoro
n3nens (MHCTPYMEHTa), 2) MPUXKUM 00padaThiBaeMoro HHCTPYMEHTa (M37eHsl) K 00padaThiBaeMOMy
W3JIEUI0 (MHCTPYMEHTY), 3) MmepeMeleHne OpraHoB yNnpaBiieHHus (PyKOSITKH, MaXOBHKH, IITYpPBaJIbI)
WM TelekeK. B mepBoM ciydae BeNMYMHA CTaTUYEeCKOTO YCHIIMSL ONPENeNseTcsl BECOM
yaep)KuBaeMoro usnenus (MHCTpyMeHTa). Bec u3menust ompenensercss MyTeM B3BelIMBaHusA. Bo
BTOPOM cllydae BelNMYMHA YCHJIMS TPHKMMa MOXKET OBITh OmpefeneHa ¢  OMOLIbIO
TEH30METPHYECKUX, TE30KPUCTANIMIECKIX MM JIPYTHX JAaTYUKOB, KOTOPHIE HEOOXOAMMO 3aKPEIHUTh
Ha WHCTpyMEHTE WIM H3Aeind. B TperbeM ciydyae ycWine Ha OpraHax yIpaBieHHS MOXHO
ONpEAENUTh C TIOMOLIbI0O JWHAMOMETpa WM 10 TEXHOJIOTWYECKOH (3KCIUTyaTallmOHHOM)
JIOKYMEHTAIIHH.

2. Bpems yziepKuBaHHS CTaTHYECKOTO YCHIIHS OMPEEIieTcs HA OCHOBAHUHM XPOHOMETPasKHBIX
n3Mepenuit (wm no ¢ororpadun padodero nHs). OTHECEHHE YCIOBHH TpyJda Ha pabodeM Mecre K
KJ1accaM (IoJKIaccaM) YCJIOBUH TpyJa MO TSDKECTH TPYJOBOTO MPOLECCa OCYIIECTBISIETCS C y4ETOM
OIpEJICJIEHHON MPEUMYIIECTBEHHOW HArpy3Kd: Ha OIHY DPYKY, JBE PYKM WM C YYaCTHEM MBIIII]
KopIyca Tena U Hor paboTtHuka. Ecnu mpu BbIMOMHEHMH paboThI BCTpeyaercs 2 MM 3 yKa3aHHBIX
BBIIIIE HATPY3KH (HArpy3KH Ha OJIHY, JIB€ PYKU U C YUaCTHEM MBIIII] KOpIIyca Tesia M HOr' pabOTHHKA),
TO HMX CIEAYeT CYMMHpOBaTb M CYMMApHYIO BEJIMUYHMHY CTAaTUYECKOH Harpy3Kd COOTHOCHTH C
MIOKa3aTeNieM PENMYILECTBEHHON Harpy3Ku.

Tabmuua 4 - Pabouee nonokeHue Tena paOOTHUKA B TeUEHUE paboyero JHs (CMEHbI)

Kunacc (monkinacc) ycnoBwuii Tpyaa

ONTHMAJbHBIN JOITYCTUMBII BpEAHBIN
1 2 3.1 3.2
CroOomHOE y100HOE [Tepuonnueckoe, 1o 25% | [lepuoauueckoe, no 50% | Ilepuogumyeckoe,
TTOJIOXKEHUE C BPEMEHH CMEHBHI, BPEMEHU CMEHBI, 6onee 50%

BO3MOKHOCTBIO CMEHBI
pabdouero mojoXeHus
Tena (CUas, CTos).
Haxoxnenue B
noJjoxeHuu "cros" <1>
1o 40% BpemeHH
pabouero nHs (CMEHBI).

HaXOX/ICHUE B
HEYJIO0HOM <2> 1 (WJTH )
(ukcupoBaHHOM <3>
nonoxxeHuu. Haxoxnenue
B MOJIOKEHUM "cTos" 110
60% BpemeHu padbouero
IHS (CMCHBI).

HaXOXICHHUE B
HEyIOOHOM U (WLITH )
(UKCUPOBaHHOM
TIOJIOKEHNH;
nepuoanyeckoe, 10 25%
BpeMeHH pabouero JHs
(cMeHbI), mpeObIBaHKE B
BBIHYKJICHHOM

BpeMeHH pabouero
TTHST (CMEHBI ),
HaXOXXJCHHUE B
HEyIO0O0HOM U (¥LITH)
(hUKCUPOBaHHOM
MOJIOKECHHY;
MEPUOIUYECKOE,
oonee 25%




MOJIOKEHHUHN <4>. BpeMeHH pabodero

Haxoxnenue B THS (CMEHBI),
MOJIOXKeHUH "cToa" 10 npeObIBaHKE B
80% BpeMeHH pabo4yero | BHIHYKICHHOM
JTHS (CMCHBI). TIOJIOKEHUH.
Haxoxnenue B Haxoxnenue B

noJioxkeHuu "cunas” 0e3 nonoxkeHuu "cros"
nepepbiBoB oT 60 10 80% | Oonee 80%
BpeMEHH paboyvero AHS BpeMeHH pabovero
(cmeHsI). TTHS (CMCHBI).
Haxoxxnenue B
royiokenuu "cuna"
0e3 rmepepbIBOB
oonee 80%
BpeMeHH pabouero
JTHS (CMEHBI).

<1> Jlng ueneld HacTOSIIEH METOMUKKA pabOTONM B mMOJOKEHWH ''cros" cumTaeTcs: pabora,
KOTOpasi He MpeAroiaraeT BO3MOKHOCTH €€ BBITIOJHEHHUS B MOJIOKEeHUH "cus'.

<2> Pabota ¢ HaKJIOHOM HJIM TIOBOPOTOM TYJIOBHIIA, C TOAHATHIMYU BBIIIE YPOBHS IIEY PyKaMH,
C HeyJnoOHBIM pa3MmelneHueM Hor. HeynoOHoe pabouee IHONOXKEHUE XapaKTepHO Uil padoT, MpH
KOTOpBIX OpraHbl YIpaBIeHUS HIM padodne IOBEPXHOCTH OOOpYJOBaHUS PpACIONOKEHBI BHE
MPEeeIOB MAaKCUMAJIbHOM JOCSTaeMOCTH PyK paOOTHHKA MO0 B TOJI€ 3peHUs PAOOTHHKA HAXOAATCS
OOBEKTBI, MPEMATCTBYIOLINE HAOMIOAEHUIO 3a OOCIYKUBAIOLMMCS OOBEKTOM MIIM IPOLIECCOM.
Heynobnoe monoxxenne paOOTHHKA MOXKET OBITh TaKXKE CBSI3aHO C HEOOXOJUMOCTBIO YIEPXKAHHS
pabOTHHUKOM PYK Ha BECYy.

<3> K (uKCHpOBaHHBIM pabOYMM TIOJIOKEHHSIM OTHOCATCS TOJIOKEHUS C HEBO3MOKHOCTBHIO
W3MEHEHHS B3aMMHOIO ITOJIOKEHUSI PAa3jIMUHBIX YacTe Telaa paOOTHHMKA OTHOCHUTEJBHO APYT Apyra.
[lonoOHBIE TONMOXKEHUS BCTPEYAIOTCS MPH BBIMOJIHEHHH paboT, CBS3aHHBIX C HEOOXOJMMOCTHIO B
mporecce MPOU3BOJACTBEHHON [NESITENbHOCTH pa3inyaTh MeJKue OO0beKThl. I[Ipumepom pabor ¢
(DUKCUPOBaHHBIM pabOYMM TIOJOKEHHEM SIBJISIIOTCS Pa0OTHI, BBITONHSIEMBIE C HCIIOIL30BAHUEM
ONTUYECKUX YBEJIWYMTENBHBIX TNPHOOPOB - Jyn M MHUKpockomoB. DukcupoBanHoe pabouee
MOJIOKEHUE XapaKTepU3yeTcsl MO0 TOJIHON HEMOABHKHOCTBIO, JTMOO OrpaHUYEHHBIM KOJIMYECTBOM
BBICOKOTOYHBIX JIBUKEHUH, COBEPIIAEMBIX C MAJIOM aMIUIMTYAO0N B OTpaHMYEHHOM IIPOCTPAHCTBE.

n

<4> K BBIHYXICHHbIM paOO4YMM IOJIOKEHHUSM PaOOTHHKA OTHOCSTCS MOJOXKEHHUs "nexa', "Ha
KoseHsx", "Ha Koproukax'.

Tabmna 5 — OneHka HanPsHKEHHOCTH TPYAOBOTO Mpoliecca

[TokazaTenu HANPSKEHHOCTH Kitacc (monkiacc) yciioBuii Tpyaa
TPYJOBOTO TIpoIiecca
ONTUMAJIbHBIN JIOTTYCTUMBII BpEIHbII
1 2 3.1 3.2

CeHcopHbIe Harpy3Ku

[T10THOCTh CHTHAJIOB (CBETOBBIX
U 3BYKOBBIX) M COOOIICHWI B 1o 75 76 - 175 176 - 300 | 6omee 300
cpenHeM 3a 1 yac paboThI, €.

Yucno MIPOU3BOJICTBEHHBIX

00BEKTOB OJIHOBPEMEHHOI'O 50 5 6-10 11-25 Gonee 25




HaOJIIOAEHH, €1,

Pabora C OITHYECKUMU

npudopamu (% BpeMEHN CMEHBI) A0 25 26-50 1-75 Oonee 75

Harpy3ska Ha romocoBoii ammapar
(cyMMapHOE KOIMYECTBO YaCOB, 1o 16 1o 20 1o 25 oonee 25
HaroBapruBaeMoe B HEJEJII0), yac.

MOHOTOHHOCTB Harpy30K

Uucno »sneMeHTOB  (MIPHEMOB),
HEOOXOAMMBIX ISl pean3aliii
IPOCTOrO 3aaHus WM oonee 10 9-6 5-3 MeHee 3
MHOTOKPaTHO  TOBTOPSIIOIINXCS
OIEpaALUM, €.

MOHOTOHHOCTB
MIPOU3BOJICTBEHHOW 00CTaHOBKH
(BpeMst MacCUBHOTO HaOIIOACHUS veree 75 76 - 80 81-90 Somce 90
32 XOJIOM TE€XHOJIOTHYECKOTO
nporecca B% OT BpeMeHH
CMEHBI), Yac.

TeMbl NUCbMEHHBIX PadoOT

/m Tembl

Orenka puckoB 1o akTopy «Du3ndeckas TMHAMUYecKask Harpy3Ka»
Onenka puckos 1o ¢aktopy «CtepeoTuriapie paboune IBIKeHHs "
Onenka puckoB 1o akTopy «CtaTHueckasi Harpy3Ka»

Ornenka puckoB 1o (aktopy «HampsskeHHOCTh TPYIOBOTO MPOIIeCccay
Orenka puckoB 1o aktopy «Pabouee nmonoxxenue teaa paboTHHUKA»

Ne

G FNTIIT NIy

Kparkoe onucanue u perjiaMeHT BbINOJHEHHUS
1. PazpabGorath OJIOK-CXEMYy TEXHOJIOTHYECKOro Tpoiiecca sl BapuaHta (3amaHue NoS),
dbopma 1.
2. [IpoBeanTe OIEHKY SPrOHOMUYECKUX PUCKOB IO KPUTEPHUIO TSHKECTH U HATIPSHKEHHOCTH.
3. OopmuTe OTUETHBIE TAOIUIIBI.

Kpurepun ouenku
- OIICHKA «3aYTEHO» BBICTABJISICTCS CTYICHTY, €CJIM MPABUIbHO 0(OPMIICHBI OTYCTHBIC
TaOJINIIBI.
- OIICHKA «HE 3aYTCHO)» BBICTABILICTCSI CTYJICHTY, €CJIM HEMPABUIBHO 0()OPMIICHBI OTYETHEIC
TaOJIULIEL.

7.2.8. IIpakTtuyeckoe 3aganue Ne8 «Ounenka  TpaBmMoOe30MacCHOCTH
TeXHOJIOTHYECKOI0 Npolecca

Tunosoii npumep 3aganus
Tabmmua 1 — OueHka TpaBMOOIIACHOCTH Ha paboueM MecTe

Hopmatupnsiii | TpeGoBaHus PakTHYECKOE Ouenka Heobxonumbl
MIPaBOBOM HOPMATHUBHBIX COCTOSIHUE COOTBETCTBHSI e




aKT MPAaBOBBIX aKTOB| OOBEKTOB OLEHKU | TPaBMOOMACHOCTH |MEPOIPUSATHUS
TPaBMOOIIACHOCTH pabouero mecra
Ha pabouem mecTe HOPMAaTHUBHBIM
MIPABOBBIM AKTaM T10
OXpaHe Tpyaa
1 2 3 4 5

BriBOABI 110 pe3ynbTaTaM OLEHKHU:
MIPOM3BOJICTBEHHOE 000py10BaHUE:! ;

(cooTBETCTBYET (HE COOTBETCTBYET)
HOPMATHBHBIM TPEOOBAHUM (YKa3bIBAIOTCS
MYHKTBI TPEOOBAHUH, 10 KOTOPHIM BBISIBJIICHO
HECOOTBETCTBUE))

MPUCTIOCOOICHUSI 1 UHCTPYMEHTHI: ;

(COOTBETCTBYIOT (HE COOTBETCTBYET)
HOPMaTHBHBIM TPeOOBaHUAM (yKa3bIBAIOTCA
IYHKTbI TPEOOBAHUH, 10 KOTOPHIM BBISBIIEHO
HECOOTBETCTBHE))

o0y4yeHue U HHCTPYKTaX MPOBOISATCS: ;

JOIIOJIHUTENBHBIE O0BEKTEI OL[EHKH

(B cOOTBETCTBHUM (HE B COOTBETCTBUH)
C HOPMAaTUBHBIMH TPeOOBAaHUSIMHU OXpaHbl TPyia
(YKa3bIBarOTCs MYHKTHI TPEOOBAaHUMN, 10 KOTOPBIM
BBISIBJICHO HECOOTBETCTBUE))

(COOTBETCTBYIOT (HE COOTBETCTBYET)
HOPMAaTHUBHBIM TPeOOBaHUSAM (YKa3bIBAIOTCS
MYHKTHI TpeOOBaHUM, 10 KOTOPHIM BBISBJIEHO

HECOOTBETCTBUE))
TeMbl NUCbMEHHBIX PadoOT
Ne i/ TeMbl
1 TpebGoBaHus MO 3a1IUTE OT MEXaHUYECKUX BO3JIEUCTBHIA;
2 TpeOGoBaHus 1O 3aMUTE OT BO3ACHCTBUS JICKTPUIECKOTO TOKA;
3 TpeOoBaHUs MO 3alUTE OT BO3JICHCTBHUS TTOBBIMIEHHBIX WM TTOHMKCHHBIX
TeMIepartyp.
4 TpeOGoBaHUs 10 3aMUTE OT TOKCUYECKOT'0 BO3ICHCTBUSI XUMHUYECKUX BEIICCTB
5 CooTBETCTBHE TMOJATOTOBKM pPaOOTHUKOB IO BOMpOCAaM OXPaHbl  Tpyda
YCTaHOBJICHHBIM TPEOOBaHHAM

KpaTtkoe onucanmne u perjiaMeHT BbINOJIHEHUSI
OreHka TpaBMOOMACHOCTH pabOUUX MECT
O0bekTamMu OLCHKHU TPaBMOOITaCHOCTHU pa60q1/1x MECT SABJIAIOTCA:

IIPOM3BOCTBEHHOE 000PY/I0BaHUE;

MPUCIIOCOOJICHUS! U HHCTPYMEHTHI, UCIIOJIb3YEMbIE ITPU OCYILECTBICHUH
TEXHOJIOTMYECKHX MPOLIECCOB;

COOTBETCTBHE MOJATOTOBKU PaOOTHHUKOB IO BOIIPOCAM OXpaHbl Tpyaa
YCTaHOBJICHHBIM TPEOOBAHUSM.

OreHka TpaBMOONACHOCTH paboOYMX MeECT NMPOBOJIUTCS Ha COOTBETCTBHE OOBEKTOB,
TpeOOBaHUSAM OXpPaHbI TPY/a, HEBBIMOJHEHHE KOTOPbIX MOXKET MPUBECTU K TPAaBMUPOBAHUIO
pabOTHHUKOB, B TOM YHUCIIE:



—  TpeOOBAHMUSAM IO 3aILUTE OT MEXaHUYECKUX BO3EHCTBUM;

—  TpeOOBaHMSIM IO 3aILUTE OT BO3ACHCTBUS FJIEKTPUUECKOr0 TOKA;

—  TpeOOBAHMUSAM I10 3aILUTE OT BO3ACHCTBUS MOBBIIICHHBIX UM MTOHUXEHHBIX
TeMITeparTyp;

—  TpeOOBAaHMUSM II0 3AIMUTE OT TOKCHYECKOT'0 BO3ACH CTBUSI XMMHYECKUX BEIICCTB.

IIpu omeHke TPaBMOONMACHOCTH IPOU3BOACTBEHHOIO0 O0OpPYIOBaHMS IPOBOIUTCS
MIPOBEpPKa HAJIMYUS U COOTBETCTBUSI HOPMATUBHBIM TPEOOBAHUSIM:

—  KOMIUIEKTa SKCIIITyaTallMOHHOM JJOKYMEHTalUH;

—  CPEICTB 3aIUTH pAOOTHUKOB OT BO3ICHCTBHSI ABMKYIIUXCS YacTei

MIPOU3BOJCTBEHHOT0 000PYIOBAHHUS, a TAKXKE PA3JICTAIOIIUXCS TIPEAMETOB;

—  OTpaXKACHUH 3JIEMEHTOB MPOM3BOICTBEHHOTO 000PYI0BaHUS, TIOBPEKICHUE
KOTOPBIX CBSI3aHO C BOBHUKHOBEHHEM OMACHOCTH, BKJIFOUasl HAJIMYHE (PHKCATOPOB,
OJIOKMPOBOK, FEPMETU3UPYIOIINX U IPYTUX FJIEMEHTOB;

—  CHTHAJIbHOM OKPAaCKH U 3HAKOB 0€30M1aCHOCTH;

—  CHUTHAJM3aTOpPOB HaPYIIEHHH HOPMAILHOTO ()YHKIIMOHUPOBAHUS
IIPOU3BOJCTBEHHOr0 000pYy10BaHUs, CPEJICTB aBAPHIHOI OCTaHOBKH, BKJIFOUas
HaJIM4Me YCTPONUCTB, MO3BOJIAIOLIMX UCKIIIOUUTh BOZHUKHOBEHUE OMACHBIX
CUTYyallui TIPH MOJHOM MJIM YaCTUYHOM IPEKPAIICHUH YHEPrOCHA0KEHUS 1
IIOCJIEIYIOIIEM €0 BOCCTAHOBJIEHUH, A TAK)KE MOBPEKEHUU LIETIH YIIPaBICHUS
SHEProcHadkeHueM (CaMOIPON3BOIBHOIO IyCKa IPH BOCCTAaHOBJICHUU
HHEProcHA0KEHMsI, HEBBIITOJHEHUS yXKe BbIIAHHOW KOMaH bl HA OCTAHOBKY);

—  3aIUTHI 3JEKTPOOOOPYLOBAHUS, JIEKTPOIMPOBOAKHU OT Pa3IMYHOI0O poja
BO3JIEH CTBUH.

OrneHka TPaBMOOMACHOCTH MPOHM3BOJCTBEHHOTO OOOPYZOBAaHUS MPOBOAUTCS ITyTEM
aHalM3a TEXHMYECKOH JIOKyMEHTalluu, cojepkaulel TpeOoBaHus 0€30MacHOCTU IpH
BBINOJIHEHUH PaboT, BHEITHETO OCMOTpa MPOU3BOACTBEHHOI 0 000PYI0BAaHUS B XO/I€ IITATHON
paboThl Ha COOTBETCTBHE €ro COCTOSIHUS TpeOOBaHMAM JIEHCTBYIOIIMX HOPMAaTHUBHBIX
MIPAaBOBBIX AKTOB 10 OXpaHEe TPy/a.

OneHka TpPaBMOOMACHOCTH HHCTPYMEHTOB M HPHCIOCOOJIEHUM MPOBOJUTCS MyTEM
BHEIITHEr0 OCMOTpPa U TIPOBEPKU COOTBETCTBHUS MX COCTOSHHUS TPEOOBAHUSM HOPMAaTHBHBIX
MPaBOBBIX aKTOB 10 OXpaHE TPYy/a.

IIpn oleHKE TPaBMOOMACHOCTH IIPOU3BOACTBEHHOrO0 OOOpPYIOBaHHUS, a TaKkKe
WHCTPYMEHTOB M NPHCIIOCOOJICHUI MOXKET MPOBEPATHCS TaKXKe HaJIU4Yhe CepTU(PUKATOB HIIH
JieKJ1apaluil COOTBETCTBUSA TpeOOBaHUAM 0€30I1aCHOCTH.

PersiaMeHT BbINOJIHEHUS

1. Ilo BbIOpaHHOMY BapuaHTy B 3aJaHMM Ne5, NpoaHaIU3UPOBATH HCIOJIb3yEMOE
000pyI0BaHUE HA COOTBETCTBHE TPEOOBAHUSAM TPAaBMOOE30MaCHOCTH.

2. IlomoOpaTh COOTBETCTBYIOIIME HOPMATHBHBIE AKThl AJISI MPOBEPKU OOOpPYAOBaHUS IO
TPaBMOOE30MaCHOCTH.

3. Pa3paboTaTh TEXHOJOIMUECKYIO0 KapTy TeXIpoliecca U NopsiAKa BbIIOIHEHUS paboT.

4. Obopmuts Tabnumy 1.

Kpurtepuu oneHkn.
- OIIEHKA «3a4TEHOY» BBICTABIIACTCS CTYEHTY, €CJIM TPaBUiIbHO oopmiena Tabmuna 1.

- OLIEHKA «HE 3a4TE€HO» BBICTABIISIETCS CTYAEHTY, €CJIM HenpaBuibHO odopmiieHa Tabmuna 1.

7.3. OuneHoYHbIe CpeACTBA ISl MPOMEKYTOYHOH AaTTecTallMd MO0 HUTOram
O0CBOEHHS TUCHHUIINHBI

7.3.1. Bonpochl K NpOMe:KYTOYHOI aTTecTaluu



Cemectp 1

Ne Bomnpocsl k 3auery
n/n
1. Paznensl [Tonoxxenust o CYOT c¢ yuerom crieniuku qessTeIbHOCTH paboTonaTens
2. YpOBHHU ynpaBlIeHUSI OXPAHOW TpyZa B OpraHu3aluu
3. O6s13aHHOCTH paboTonartens B chepe oXpaHbl Tpyaa
4. OO0s3aHHOCTH CIIEIHATNCTa MO0 OXpaHe Tpyla B OpraHu3aluu B chepe oXxpaHbl
Tpyna
5. [Ipouenypsl, HampaBJeHHbIE Ha JIOCTHXKEHHE MeJed paboromatens B o0ONacTH
OXpaHsbl TpyJaa
6. OnacHoCTH, TPENCTABIAIONIME Yrpo3y OJKHU3HH M 370pPOBBIO  PaOOTHHKOB.
Knaccuuxanus
7. Mertonbl onieHKH ypoBHS podeccuonanbabix puckoB. 'OCT P 58771-2019
8. [Iponienypa naeHTH GUKALUU NPOPECCHOHANBHBIX PUCKOB
9. ITpouenypa oneHku npoeccuoOHaIbHBIX PUCKOB
10. | KoomuecrBennsid pacuer pucka. [OCT P 12.0.010-2009
11. | KonnuecTBeHHbIe MOKa3zaTenu yuiepda >kKM3HM U 310poBbl0 pabotHukoB. I'OCT P
12.0.010-2009
12. | Ilpsimble METO/Ibl OLIEHKU MPO(ECCHOHATIBHBIX PUCKOB
13. | KocBeHHbIE METO/bl OLIEHKU PUCKOB JUIsl 3[0POBbsI U )KU3HU PaOOTHHKOB
14, | Hoxazaremu puckos. 'OCT P 12.0.010-2009
15. | BeisiBnenue (uaeHTU(UKAIMA) OMACHOCTEH, ONPEACICHHE WX BO3MOXKHBIX
MPOSIBJICHUI U NOCJIeICTBUM, BbIOOp moka3arteneit ymepbda. [OCT 12.0.230.4-2018
16. | OcHoBHble npueMbl U MeToAbl uaeHTHQuKanuu onacHocter. 'OCT 12.0.230.4-
2018
17. | OcobenHoct uIAEHTU(HUKALMU OMNACHOCTEH Ha pa3dUYHbIX OJTanmax | IpU
BBITIOJTHEHUH pa3anyHbIX BuAo0B pabot. 'OCT 12.0.230.4-2018
18. | Opranuzauus npoBeaeHus uaentudukanuu onaciocreid. 'OCT 12.0.230.4-2018
19. | [IpakTnueckas peanusanus npouenyp onenku pucka. 'OCT 12.0.230.5-2018
20. | KauectBennsie BepbanbHble MeTo bl orfeHkH pucka. [OCT 12.0.230.5-2018
21. | Meron npoBepoyHoro yucta, uim yek-micra. [OCT 12.0.230.5-2018
22. Merton "Cucrema Damepu"
23. | Meron "Uto Oyner, ecnu...?"
24. | Merobl opranu3anuu paboThl 110 OI[EHKE PHCKOB B IpymIe
25. | MeTtox MO3roBoro mrypma
26. Meron [lenbhu
27. | Meroa CTpYKTypUPOBaHHOI'O MJIM YACTUYHO CTPYKTYPHPOBAHHOI O HHTEPBbIO
28. | MaTpU4HBII METO]
29. | meron daiina - Kunau
30. | meron uaeHTH(HUKAINN ONACHOCTEH
31. Meron "MccaenoBaHue omacHOCTH B paboTocrnocooHocTH"
32. | CTpyKTypHpOBaHHBIE WM YACTUYHO CTPYKTYPUPOBAHHBIE HHTEPBHIO.
33. Merton "AHanu3 BUAOB U NIOCIEACTBUI OTKA30B"
34. Merton "Ananu3 BUJOB, TOCAEACTBUN U KPUTUYHOCTHA OTKa30B"
35. | Merox "AHnanu3 gepeBa 0TKa30B (HeucCIpaBHOCTEH)"
36. | Merox "Ananu3s gepea coObITHI"
37. | Meton npeaBapUTEIbHOIO aHAJIM3a OMTaCHOCTEN
38. | Merox "Ornenka BiausiHUS YesoBeueckoro (axropa”
39. | HeompeneneHHOCTh MPHU OLIEHKE PHCKa




40.

TexHOIOTUM OIEHKH pUCKa

41. | [IpeumyiecTBa MCIOJIb30BAHUSI TEXHOJOTUM OIICHKU PHCKa

42. | BzaumosnelicTBHE C IPUYACTHBIMU CTOPOHAMHU IPU OLIEHKE PHCKOB

43. | PaccMoTpeHuUe 4elloBEeUYEeCKUX acleKTOB MPH OLIEHKE PUCKOB

44. | PaccMOoTpeHHEe KpUTEpUEB AJI IPUHSTUS PEIIEHUHN ITPU OLICHKE PUCKOB

45. | Kputepuu oLieHKM 3HAYUMOCTH PHCKa

46. | Coop uH(pOpMAIIH TP OI[EHKE PHCKOB

47. | Pa3zpaboTka u mpuMeHeHue Mojieliel TP OLIEHKE PUCKOB

48. | Mepsl IpeaoCTOPOXKHOCTHU IIPU MCIIOIb30BAHUH NTPOTPaMM ISl aHAJIM3a PUCKa
Cemectp 2

o Bomnpocsl Kk 3xk3amMeny

n/n

1. IIpuMeHeHn e TEXHOJIOT UM OLIEHKH PUCKA

2. Wnentudukanus pucka

3. OnpezeneHre HCTOYHUKOB U (DAKTOPOB pHCKa

4. HccnenoBanne 3¢ (peKTUBHOCTH YIPABIECHUS PUCKAMH

5. [ToHrMaHue moCIeCTBUN, BEPOSATHOCTH U PUCKA

6. COBOKYITHBII PHCK

7. AHanu3 BEpOSTHOCTH PUCKA

8. Pa3paboTka MeponpusTHii IO YIIPABJIEHUIO PUCKAMHU

9. ArperupoBaHue Mep 10 yIpaBICHUIO PUCKOM

10. | Ananu3 B3aUMOCBSI3€H U B3aMMO3aBUCUMOCTEN MpPU OI[EHKE PHCKa

11. | HeonpeneneHHOCTh U aHAJIM3 YyBCTBUTEIBHOCTH

12. | TlpoBepka U NOATBEPKAEHHUE PE3YJILTATOB IPH OLIEHKE PUCKA

13. | MOHUTOPHUHT U IEPECMOTP Pe3yIbTATOB OLIEHKH PUCKA

14. | IlpumeHeHue pe3yIbTaTOB JUIsl MOJEP)KKH PEIIeHUH 0 CHUKEHUIO PUCKA

15. | JlokyMeHTUpOBaHHE, OTYETHOCTh U Nepeaya HHPOpMAIMH 110 OLIEHKU pUCKa

16. | BriOop TexHONMOTUH OLIEHKH PHCKOB

17. | baiiecoBCKUM aHAIN3

18. | baiiecoBckue cetu

19. | Meron "ranctyk-6abouka

20. | Mo3roBoii mrypm

21. | Anamu3 BnusiHuS Ha OusHec (BIA)

22. | IlpuuuHHOE OTOOpaKEHHE

23. | Anamu3s npuunHHO-caencTBeHHbIX cBsa3eil (CCA)

24. | KoHTposbHBIE CIIUCKHU, KJIaCCU(UKAIMS U CHCTEMAaTH3aIUs

25. | CHHOUHUYECKUN ITOAXO0T

26. | YcnoBuas croumocTs oj puckom (CVaR) unm oxxunaemeie morepu (Expected
Shortfall - ES)

27. | Marpuna nocneacTBuil/BeposTHOCTH (MaTpulla PUCKOB MJIM TENJIOBas KapTa)

28. | Amnamus 3atpart u Beiroq (CBA)

29. | AHamu3 nepeKpecTHOro BIUSHUS

30. | AHanu3 nepeBa penieHui

31. | Merog dendu (Delphi)

32. | Anamu3 nepesa coowituii (ETA)

33. | Anamu3 nepesa otkaszoB (FTA)

34. | Anamu3s BunoB u nocuenctsuii otkazoB (FMEA) u ananus BUI0B, OCIECTBUN U
kputHaHOCTH 0TKa30B (FMECA)

35. | HacrotHo-nu¢posbie auarpamMmsr (F-N)




36. | Teopus urp

37. | AHamu3 puckoB U Kputuueckue KoHTposbHble Touku (HACCP)
38. | U3yuenue onacHocTtu u padorocrnocodnocta (HAZOP)

39. | Anamus HagexnoctH yenoBeka (HRA)

40. | CTpyKTypHpOBaHHBIC HJIH OJYCTPYKTYPHPOBAHHBIC HHTEPBBIO
41. | Meton Ucukagsl ("pbiObsi KOCTH'")

42. | Ananus ypoBHel 3amutsl (LOPA)

43. | MapkoBcKuii aHaJIN3

44. | MogemupoBanue MeToioM MoHTte-Kapio

45. | Muorokputepuanbubiii anamms (MCA)

46. | MeTtoa HOMHHAIBHOM T'PYIIIBI

47. | duarpammsl [lapero

48. | Texuuyeckoe o0ciyKuBaHUE Ha OCHOBE HajexkHOCTH (RCM)

49. | Unpexcel pucka

50. | Peectpsl puckos

51. | S-xpuBble

52. | CueHapHbIi aHAIN3

53. | Onpocsl

54. | CtpyktypupoBanHbiii meroa "YUro, ecom?" (SWIFT)

55. Toxcukonoruueckas oreHka PUCKaA

56. | Croumocts moxa puckom (VaR)

57. MeToabl HEYETKOM JIOTUKHU

58. | TexH0/10rMHU BbISIBJIEHHSI MHEHHS] IPUYACTHBIX CTOPOH H YKCIEPTOB

59. | Texuonoruu aHaian3a 3aBUCUMOCTEN U B3aNMOIEHCTBUI

60. | TexHOJIOrMM OLEHKH 3HAYUMOCTU pUCKA

7.3.2. Kputepuu U HOPMBbI OLIEHKHU

Cemectp ®opma npoBeAeHUs Kpurepuu u HOpMbI OLIEHKH
NMPOMEKYTOYHOM
aTTecTaluu
1 3aueT (MUCbMEHHO/TIO | «3aYTEHO» 40-100 GamnoB
HaKOMUTEIbHOMY «HE 3aYTECHO» 0-39 6amnoB
peUTHHTY)
Cemectp ®opma npoBeeHHs Kpurepun u HOpMbI OlIeHKH
NPOMEKYTOYHOM
aTTecTanuu
2 DK3aMeH «OTJIUYHO» 80-100 6ayoB
(o HAKOMUTETHLHOMY «XOPOILIO» 60-79 6amioB
PEUTHHTY) «ynosyerBoputeabHo» | 40-59 Gayios
«HeynosiersoputenbHo» | 0-39 Gamios




8. YueOHo-MeTOAMYeCcKOe U MH(OPMALMOHHOE o0ecneyeHne U CIUIINHBI

8.1. O0s13aTenibHas JIUTEpaTypa

Tun (yuye0HUK,
yuyeOHOe nmocodue,

KoanuecTrBo B

Ne yueOHo- N
ABTOPBI, COCTABUTEIH 3arsiaBue (3aroJioBoK) Ton u3nanus | HayYyHOUH OMOIHOTEKe
n/n MeTOoAHYeCcKoe
/ HammenoBanue IbC
nocoomue,
NPaKTHKYM, AP.)

1 Kamenckas E. H. Be3onacHOCTh KHU3HENEATEILHOCTH U ydeOHOoe mocooune 2019 9BC
yIpaBieHUe PUCKaMH [ DIIeKTPOHHBIH "ZNANIUM.COM"
pecypc]

2 | Boosun B. M. Teopust cucTeM U CHCTEMHBIN aHaIN3 y4eOHUK 2018 ObC
[DnekTpoHHBIH pecypc] "ZNANIUM.COM"

3 | banmun K. B. VYpasienue puckamu [DIeKTPOHHbIN yuebHoe nmocobue 2017 OBC "IPRbooks"
pecypc]

4 | Kyry3os O. 1. MonenupoBaHue CUCTEM [ DJIEKTPOHHBII yuebHoe mocodue 2018 9BC «Jlanb»
pecype]

5 | KpaBuosa M. B. MonenupoBaHue TEXHUYECKUX U y4ueOHO- 2019 Penozuropuit TT'Y
IPUPOJHBIX CUCTEM [DJIEKTPOHHBIN METOIUYECKOE
pecypc] rocooue

8.2. lonmostHMTE/IbHAA JTUTEPATYPA
Tun (y4eOHHUK,
yueOHoe nmocodue, KodM1ecTBO B
Ne y4ueOHO- N
ABTOPBI, COCTABUTEJIH 3aryiaBue (3aroJ10BoK) I'ox u3nanus | Hay4YHO# OMOJINOTEKE
n/n MeTon4YecKoe
/ HaumenoBanmne IbC
nocoomue,
NPaKTHKYM, AP.)

1 | Tumodeena C. C. Onenka TEXHOI'€HHBIX PHCKOB 9bC
[DrexTponHEIi pecypc] y1ebHoe nocobue 2019 "ZNANIUM.COM"

2 | Paxumona H. H. HanexxHocTh  TEXHMYECKMX CHCTEM H [IpakTrkym 2017 9BC "[PRbooks"




Tun (y4eOHUK,
y4yeOHOe mocodue,

KoanuyectBo B
Ne y4ueOHO- N
ABTOPBI, COCTABUTEJIH 3arsiaBue (3aroJjioBoK) I'op u3nanus | Hay4YHOU OMOJINOTEKE
n/n MeTOAMYeCKoe
/ HammenoBanue IbC
nocoomue,
NPAKTHKYM, AP.)
TEXHOI'€HHBIN pUCK [DJ1eKTPOHHBIN
pecypc]
3 Ecunog 0. B.

Monemn ¥ mokasatenu TeXHOC(hEpHOH
Oe3onacHocTu [DeKTpOHHBIN pecypc]

Mownorpadus

2020

9BC
"ZNANIUM.COM"




8.3. Ilepeyenr mnpodeccHOHANBHBIX 0a3 JaHHBIX W WHGOPMANMOHHBIX
CIPABOYHBIX CHCTEM

e Koncymprantllmoc ~ [DNEeKTpOHHBIM pecypc]:  COpPaBOYHO-IIPABOBAsl CUCTEMA IIO
3aKOHOJIATEILCTBY Poccuiickoit ®Denepanuu. — Pexum JIOCTyTIA:
http://www.consultant.ru

e [apanT [DNEeKTpOHHBIN pecypc|: uHPOPMAIMOHHO-TIpaBOBOE o0ecrieueHne — Pexum

noctyna: http://ivo.garant.ru/

e lHurepHer-xypHan «TexHomoruu TexnochepHoit 6e3omacHocTn» [DIEKTPOHHBIN pecypc|
— Pexum noctyna: http://academyqgps.ru/1280/

e XKypnan «be3omacHOCTh KUZHEACATENBHOCTU» [DJEKTpOHHBIM pecypc] —  Pexum
noctyma: http://www.novtex.ru/bjd/

e WebofScience [DneKTpoHHBIH pecypc]| :MyJIbTHIAMCHMIUIMHApHAs pedepaThBHas 0asa
nanabix. — Philadelphia:  ClarivateAnalitics, 2016— . — Pexum pgocryma
apps.webofknowledge.com. — 3arn. ¢ skpana. — fI3. pyc., aHrI.

e Scopus [DnekTpoHHBIH pecypc] : pedepatuBHas O6a3a nanubix. — Netherlands: Elsevier,
2004— . — Pexxum gocTyma: scopus.com. — 3ari. ¢ 3kpaHa. — f13. pyc., aHri.

e Elibrary [OnexkTpoHHbIl pecypc] : HaydHas 3IeKTpoHHas Oubiamnorexa. — Mocksa : HOB,

2000- . — Pexxum gocryna: elibrary.ru. — 3arm. ¢ skpana. — fI3. pyc., aHIL.
e SpringerLink [Dnekrponnsiii pecypc] : [0a3a manubix]. — Switzerland: SpringerNature,
1842— . — Pexxum noctyna: link.springer.com. — 3ari. ¢ skpana. — SI3.aHriI.

e ScienceDirect [DneKTpOHHBIN pecypc| : KOJUIEKIUS SJIEKTPOHHBIX KHHUT H3/1aTelbCTBA
Elsevier. — Netherlands: Elsevier, 2018— . — Pexxum poctyma: sciencedirect.com. — 3ari. ¢
3KpaHa. — f3.aHri.

e (Cambridgeuniversitypress [DJIeKTpOHHBI pecypc] : O>KypHalbl W3JaTEIbCTBA. —
Cambridge: Cambridgeuniversitypress, 2018— . — Pexxum mocryma: cambridge.org. —
3ari. ¢ skpaHa. — S3.aHri.

e NEICON [DnekTpoHHBIH pecypc|: smeKkTpoHHas WHGOpPMAIUS: apXUB HAayYHBIX
KypHainoB. —  Mocksa: HOUKOH, 2002- . — Pexum  pmoctyma:
neicon.ru/resources/archive. — 3ari. ¢ skpana. — 5I3. pyc., aHrJ1.

8.4. I[lepeyeHb nporpaMMHOro odecrne4eHus

Ne Haumenopanme O PexkBU3UTHI A0roBoOpa
n/n (nata, HoMep, CPOK JAeiicTBUS)
1 Windows Wmdovgs (doroBop Ne 690 or 19.05.2015r.,
CPOK JIeHCTBHS - 0€CCPOYHO);
2 - Office Standart (Jorosop Ne 690 or

19.05.2015r., cpok peicTBuUs - OECCpPOUHO;
HoroBop Ne 727 ot 20.07.2016r., cpok
JecTBHSI - OECCPOYHO)

Office Standart

3. - Koncynprant+ (JoroBop Nel522 ot
Koncymbrant+ 25.12.2015, cpok aeicTBus - OECCPOUHO)

8.5. Omnucanue MarepuajJibHO-TeXHMYECKON 0a3bl, HeoOXO0OMMON  JJIsA
ocyllecTBJIeHHS] 00Pa30BaTeJBLHOIO Mpouecca o AUCHUIINHE


http://www.consultant.ru/
http://ivo.garant.ru/
http://academygps.ru/1280/
http://www.novtex.ru/bjd/

HaumeHoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTopuii, MACTEPCKUX U AP.

Ne 00BEeKTOB ISl NPOBEACHUS NPAKTHYECKUX U IlepeyeHb 0CHOBHOTIO
n/n JIa0OpPaTOPHBIX 3aHATHIA, IOMeeHNH I obopynoBaHus
CaMOCTOSITEJIbHOM PadoThl 00y4aI0 U XCHA
(HOMep ayauTOpHH)
AynuTtopusi BeOKOHpepeHIuil. DKpaH TeJIeBU3NOHHBIM,
YuaeOHast ayAUTOpHsI 1711 IPOBEIEHUS 3aHATUI LIMUPMBI, TPOKEKTOP HA
NIEKIIMOHHOT O TUIIA. Y4YeOHast ayAUTOpUs ISl LITaTUBE. CTOJ
MPOBEACHUS 3aHIATUN CEMUHAPCKOTO THMA. Y4eOHasi | IpenoaBaTelbCKUil, CTYIIbS
{ RYRMTODHS JUIS KyPCOBOTO TPOCKTHPOBAHMS IpernoiaBaTeabCcKue. ,
(BBITTOJTHEHUS KypCOBBIX paboT). YueOHas TpancnapaHT-TIepeTsIKKa,
ayJUTOPUS JIJISl IPOBEICHUS TPYIIOBBIX U CHCTEMHBIN OJIOK .
WHINBUAYATBHBIX KOHCYIbTAMNA YaeOHas
ayJUTOPUs sl IPOBEICHUS 3aHATUI TEKYIIEro
KOHTPOJIS U IPOMEeXyTouHOH arrectanuu. YJIK-807
Aynutopusi BEOKOHpepeHIuil. OKpaH TeJIeBU3HOHHbIH,
YueOHast ayAUTOpHSI 171l IPOBEIEHUS 3aHATUI HIMpMa, MpoKEKTOp Ha
IIEKLIMOHHOT O TUIa. YueOHas ayJUTOpus A LITATUBE. CTOJ
MPOBE/ICHUS 3aHATHI CEMHUHAPCKOro TUMa. YuyeOHas | MpernoJaBaTelbCKHii, CTYI
o @YAHMTOPHS [l KYPCOBOTO HPOCKTHPOBAHUS IIPEN0/1aBaTeIbCKUM,
(BBIMIOTHEHUST KYPCOBBIX pa0boT). YuebHas TpaHCIApaHT-IEPETIKKA,
ayJUTOPUS JIIsl IPOBE/ICHUS TPYIIIOBBIX U CHCTEMHBIN OJIOK .
WMHAUBUAYAIbHBIX KOHCYIbTaLMNH YueOHas
ayJUTOPUs U1 IPOBENEHUS 3aHATUI TEKYILEro
KOHTPOJIS U MPOMEXyTouHOM aTrecTaruu. Y JIK-810
[Tomerenue 11t CaMOCTOSATENBHON PabOTHI Crousl YYEHUYECKHUE,
3 | crymenros. [-401 cTyibst yuyeHndeckue, IIK c

BBIXOOM B CCThb HHTepHeT




